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FOR PRECISION CONTROL—LAND, SEA OR AIR 
New Departure Instrument Bearings 


@ In its modern plants, using the latest and finest of 
precision equipment, New Departure produces ball bear- 


ings for all types of ultra-precise instruments. 


And this exacting work is done with the full benefit 
of more than forty years experience in the manufacture 


of precision bearings. 


JUST OUT — New Departure’s Catalog and descriptive Book- 
let on Precision Instrument Bearings. Limited edition for 

Automatic Bearing Torque Testers instrument engineers. Please use your business letterhead. 
at New Departure 
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Meet the Newest Member of the 
CORI: 


Lower Cost C-150 
Woven Glass Tape 


™~A 
> al 
ss 





Made from 150’s continuous 
filament glass yarn, Imcor C-150 
woven glass tape provides the 
same resistance to heat, mois- 
ture, acids, and dirt as other 
Imcor glass tapes—but at lower 
cost. Thus in many cases the cost 
of glass tape insulation can be 
reduced without depreciating 
product quality. 





ast your nearest IMC® office for prices 
and technical data on this and other 
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GLASS TAPES 





Like Imcor A-weave and B- 
weave continuous filament tapes, 
and S-13 staple fibre tapes, Im- 
cor C-150 tape can be used to 
provide Class B or H insulation 
that is ideal for covering motor 
windings, wrapping transformer 
coils, insulating conductors, and 
providing physical protection to 
large and small units. 


Photos courtesy Owens- 
Corning Fibergias 
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C-150 tapes are available in a 
variety of widths, in thicknesses 
from .005” to .025”. 
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Mechanical Types of Variable-Speed Drives 


L. A. Trofimov presents a systematic analysis of five types as to operating 
principle, construction, power and speed range. 


Permanent Magnets from Powdered Iron 


B. Kopelman describes a new type of high-energy magnet made of pure 
iron powdered to a critical size and shape and pressed. 
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Wider Design Opportunities with the NEW Phenolies—Part III 


\. E. Javitz concludes three-part review, discussing special glass-fiber, syn- 
thetic-fiber and epoxy laminates, also foam phenolics. 


Designing Thermostat Systems 
F. F. Yanikoski shows why design of heater and thermostat must go hand 
in hand; temperature gradient an important design concept. 

Today’s Design—Compact Radio Transmitter 


L. S. Lappin and E. C. Mason tell how size and weight of a 1-kw unit were 
cut by more than half without loss im performance. 


Selecting Special-Property Organic Finishes .................... 


A. L. Alexander discusses new coatings based on silicones, epoxies and 
fluorocarbons that give high temperature stability and corrosion resistance. 


Single-Phase Motors Could Have Leading Power Factors 


C. G. Vienott and L. C. Schaefer analyze proposed methods for reducing 
starting voltage dips, and assess cost and performance factors involved. 


Fungal Requirements in Government Specifications 


S. Ruggeri lists all government and military standards. 


JIC Standards for Resistance Welding Transformers 


Cooperative effort simplifies design and expedites maintenance. 


Design Trends 


Short articles on a variety of subjects including: computer for air navigation, 
measuring potentiometer noise, magnetic templates that simplify wiring 
layout, calculating lamp-dimming resistance, open mold plastics castings, 
sound approach to noise, wrist watch radio and many other subjects. 


Research Horizons—Bismuth-manganese magnetic material: micro- 
wave device for vibration tests; latex-type rubber parts; other de- 
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Navy’s “High-Coercive”’ 
Magnetic Material 

Topping other recorded permanent-magnet materials. 
“Bismanol” developed by the Magnetics Division of the 
Naval Ordnance Laboratory has a coercive force of 3000 
oersteds. The maximum energy product is comparable to 
that of the alnicos (3 x 10° gauss-oersteds). Curie tem- 
perature is 350 C. Available flux density is said to be 
better than that of any other material (except platinum- 
cobalt alloys) for magnet applications where ratio of 
length to diameter is less than one. Bismanol can be fab- 
ricated by powder-metallurgy techniques, thus permitting 
close-tolerance intricate shapes without additional ma- 
chining. Evaluation work on temperature stability, shock 
resistance, etc., is now under way. 

Composition of Bismanol, as the name may suggest, is 
bismuth and manganese. It was developed as the end 
product of a search for a permanent-magnet material that 
would not draw on supplies of cobalt or nickel. In the 
preparation of the material, bismuth and manganese 
(both normally nonmagnetic) are powdered, mixed and 
heated to about 700 C, then cooled to 400 C, and aged for 
8 to 16 hr. In the process a magnetic alloy, manganese 
bismuthide, is developed in crystal form. By suitable 
means, the crystals are separated from the unreacted 
bismuth and manganese, then are hot-pressed at 300 C 
in the presence of a strong magnetic field. Ingots 1 in. 
thick by 1 ft long have been rolled on a Sendzimir hot 
strip mill to 33-ft strips, 0.030 in. thick. 


a) 

Hot-spot temperature limit for Class H insulation, 
now fixed by AIEE standards at 180 C, is likely to 
be advanced officially to 200 C ... . This would 
conform with the existing Navy practice. 
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Standardization for Precision 
Wire-Wound Potentiometers 


Tentative MIL specifications for precision wire-wound 
potentiometers are in the works. The need for such 
specifications is a reflection of the rapid strides in the 
development of this class of components. It is equally 
a reflection of the fact that too many design variations 
have been incorporated in new military equipment with 
consequent rise of manufacturing problems. 

These facts, and the directions in which such standardi- 
zation would apparently proceed, were discussed in a 
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HORIZONS 


paper by L. E. Packard, Technology Instrument Corp., at 
the AIEE North Eastern District Meeting, Binghampton, 
N. Y., April 30, under the title, “Development of Poten- 
tiometers.” Mr. Packard indicated that “at least physical 
dimensions and mechanical accuracies can now be se- 
lected to satisfy possibly 70 to 80 per cent of the users.” 
In addition, it would be necessary to standardize termi- 
nology and definitions. 

Standardization work on the precision wire-wound 
potentiometers is now being carried out by the Signal 
Corps Engineering Laboratories, Forth Monmouth, N. J. 
In view of the present tentative nature of such specifica- 
tions, and the continued revisions of definitions. still 
necessary. no copies of such specifications are available 
for distribution as yet. However, requests for further 
information may be addressed to SCEL, attention of 
Ralph A. Osche. Squier Signal Laboratory, Components 
and Materials Branch. 


7 
J 


Microwave Device for 
Vibration Measurements 


Ingenious vibration-measuring device developed by 
H. F. Clarke (U.S. Patent No. 2.596.529) has two basic 
elements: (1) an electromagnetic field as the only coup- 
ling between the device and the observed object, and (2) 
a waveguide section into which microwaves are injected 
to be emitted through the open end for impingement upon 
the vibrating surface. Part of the impinging energy is 
reflected back into the waveguide so that the amplitude 
of the reflecting energy is the function of the instantaneous 
position of the observed surface. . . . This device is par- 
ticularly designed to provide improved accuracy in the 
measurement of small displacements. 


Patents Nos. 2,596,530 and 2,596,531 are exten- 
sions of the same measuring system. All are included 
in the current list released by the Atomic Energy 
Commission for non-exclusive, royalty-free licensing. 
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Fluorocarbon 
Elastomers 


Fluorocarbon-based elastomers that will exhibit the 
elasticity typical of rubber over a temperature range of 
— 80 F to + 250 F, although still in laboratory-project 
stage, are seen as a distinct possibility, according to Dr. 
W. E. Hanford, vice president, research and development, 
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| Get in the Scrap Now! 





Here’s 124 Pages of Valuable Data 
on STAINLESS STEEL 


Stainless steel is a critical rearmament material. 
As the nation’s mobilization program shifts into 
higher speed, supplies of this vital alloy are 
becoming increasingly restricted. If you’re using 
stainless, be sure you make every pound go as 
far as possible. 

Allegheny Ludlum’s new 124-page, case-bound 
Stainless Steel Handbook is ready for distribu- 
tion now. It will help you to select the right 
stainless steel and to use it right. Comprehensive 
listings of analysis, properties and characteristics 


Remouber This allo 


America must have more 
Scrap to make more Steel ! 
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You can make it BETTER with 


Allegheny Metal 


of each type will guide you in specifying grades 
that will do your job most efficiently. Clear, 
concise fabrication data will help you speed 
production and cut waste. 

Your copy of the Stainless Steel Handbook 
will be sent—without charge—upon request. Our 
only stipulation: please make your request upon 
your company letterhead. @ Write Allegheny 
Ludlum Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 

ADDRESS DEPT. EM-32 


W&D 3947 
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M. W. Kellogg Company, speaking at a recent press con- 
ference. Most promising field of applications would be 
in aircraft components and structures where extreme 
thermal changes are encountered. 
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Continuous-Sheet 
Synthetic Mica 


A process developed by M. D. Heyman (Integrated 
Mica Corp.) for forming continuous sheets of natural 
mica from domestic mica waste (EM 1-50/80) has now 
been applied to synthetic mica, according to a recent an- 
nouncement. Sheets of “integrated” synthetic-mica 
scrap have been successfully produced since last Decem- 
ber, some exceeding 50 ft in length. 

The government synthetic mica program (EM 3-50/99) 
has been carried on by the Office of Naval Research, 
Bureau of Mines, and the National Bureau of Standards. 
It is now understood to have reached a point where 
output of small synthetic crystals or synthetic “scrap” 
at the Bureau of Mines’ Electrochemical Laboratory. 
Norris, Tenn., has become economically feasible. 


Lj 
Comeback for Ebonite 
Hard-Rubber Parts? 


Compression-molded phenolics may be in for a revival 
of competition from ebonite (black vulcanized hard rub- 
ber) if predictions come true regarding a new type of 
ebonite made from Hevea rubber latex. . . . Developed 
by Rubber-Stichting (The Rubber Foundation) Delft. 
Holland, the latex material is claimed to have these 
advantages: (1) Elimination of expensive production 
equipment. (2) Lower processing costs. (3) Lower mold- 
ing pressures required. (4) Superior physical properties 
compared to phenolic-formaldehyde resins, particularly 
impact strength (ebonite parts molded under 35 psi are 
said to show far better physical properties than phenolic 
parts molded at 3500 psi). . . . Reason for superiority 
in physical properties: long molecular configuration of 
rubber is left unimpaired in the latex form. 

The latex material may also be applied to fabric-base 
laminates, with good mechanical properties attained 
under low-pressure molding processing (140 psi). 
Latex-coated steel parts may also be produced with bond- 
strength comparable to that of solid ebonite-steel struc- 
tures. 


Latex-processed parts are seen as competitive in 
costs with phenol-formaldehyde for products ranging 
from 50 to 300 cu cm in volume. 
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New Liquid 
Dielectrics 


Improved life-test characteristics. particularly stability 
at temperatures reaching 125 C are claimed for a new 
series of chlorinated liquid dielectrics, as described by 
Dr. A. J. Warner, Federal Telecommunications Labora- 
tories, speaking before the Summer General Meeting of 


the AIEE at Minneapolis. 
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Designated briefly as IN-420, these dielectrics. when 
used as capacitor impregnants, showed marked superior- 
ity in life-test comparisons with stabilized and unstabil- 
ized chlorinated biphenyls. The economics of the new 
dielectrics are also favorable: Basic raw materials are 
said to be available in good quantities and precessing 
is relatively simple. 


For the record, chemically IN-420 is dichloro-1,3,3- 
trimethyl-1-phenylindan. 
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Radio Interference 
From Bearings 


Antifriction bearings as a direct source of radio- 
interference noise were discussed by Harold E. Dinger 
and J. E. Raudenbush. Naval Research Laboratory, before 
the IRE-URSI Joint Spring Meeting. in Washington, 
D. C., last April. . . . Research in this field stemmed from 
radio-noise effects noticed during World War II when it 
was ascertained that certain types of equipment utilizing 
antifriction bearings were generating wideband radio 
noise that was not susceptible to elimination by ordinary 
methods. 

Studies have employed special test setups in which 
shaft-to-ground voltages and currents could be studied 
under controlled conditions. Investigations show. for 
example, that bearings interrupt a circuit across which 
stray potentials usually exist. The effect is propor- 
tional to the resistance across the bearing. which may 
range from a fraction of an ohm to several megohms. 
It also may vary to a considerable extent with different 
classes of lubricants. 
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Staple Glass-Fiber 
For Magnet Wire 

Concentration on space-factor elements in magnet-wire 
design has influenced usual selection of continuous-fila- 
ment glass-fiber serving. However. the latter has shown 
some defects: Relatively only fair adhesion to copper 
conductors and a tendency to break at wire bends. a dis- 
advantage in certain types of coil construction. Conse- 
quently, as revealed at the recent Owens-Corning Fiber- 
glas Wire and Cable Conference, there is a considerable 
amount of development work being done in high-strength 
staple glass-fiber yarns for magnet-wire insulation where 
(1) better adhesion and durability are required: (2) a 
durable bulk would be an asset. or where the space factor 
is not a 100-per cent critical consideration: and (3) 
where the added thermal insulation provided by the 
added bulk would be welcome. For optimum results it is 
planned to combine a first serving of a staple yarn with a 
second serving of an improved finer-diameter continuous- 
filament yarn. 


The fluffy fibers of the staple yarn make for a more 
thorough saturation by the resin, and also provide 
better adhesion to the copper conductor. The staple 
yarn developed by OCF for magnet-wire use has 
been designated ESE 70/1R. 


—A. E. J. 
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Plastic tape tames 
13,000 volts! 


Hard to believe that a tape only .007 inch thick can handle 
a job like this! Yet here’s the proof right before your eyes— 
‘‘Scotch’’ No. 33 Electrical Tape being applied to busses that 
carry up to 13,000 volts! And see the neat results—clean, com- 
pact and trim. No wonder Powerlite Switchboard Co., Cleve- 
land, Ohio, reports complete satisfaction. 


They’re satisfied with more than the fine appearance, of 
course. “‘Scotch’’ No. 33 Electrical Tape is easier to apply, and 
it lasts longer, too. It resists weathering, abrasion, acids, oils, 
alkalies and water. A little goes a long way, since “‘Scotch’’ 33 
has a dielectric strength of 10,000 volts. 


Try it yourself and see! Your supplier has many widths and 
lengths—including the popular *4 inch x 20 ft. “Job Size”’ rolls 
packed 12 to a screw-top container. Order today! 


SCOTCH 


BRAND 


. 
The term “Scotch” and the plaid design are registered trademarks for the more than 200 pressure- Electrical Ta pe 
sensitive adhesive tapes made in U.S.A. by Minnesota Mining & Mfg. Co., St. Paul 6, Minn.—also 

makers of ‘Scotch’? Sound Recording Tape, ‘‘Underseal’”” Rubberized Coating, ‘‘Scotchlite’’ Re- ; P No 33 

flective Sheeting, ‘‘Safety-Walk’”’ Non-slip Surfacing, ‘3M’ Abrasives, ‘‘3M’’ Adhesives. General ad 

Export: 122 E. 42nd St., New York 17, N. Y. In Canada: London, Ont., Can. 
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when you think of MICA ...think of MACALLEN 


MACALLEN MICA 


THE MACALLEN COMPANY 


ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 16 MACALLEN STREET * BOSTON 27, MASS. 


CHICAGO: 565 W. WASHINGTON BLVD. + CLEVELAND: 123] SUPERIOR AVE. 
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Hermann Ludwig von Helmholtz 
1821 - 1894 


This distinguished German mathematician, 
teacher, physicist, and physiologist made 
Tete Mm Lisl i MMU ee uhm eh 
While lecturing in 1847, he stated, ‘*. . . the 
discharge of a (Leyden) jar is not a simple 
motion of electricity in one direction, but a 
backward and forward motion between the 
coatings.'’ Helmholtz developed the funda- 
mental equation for the current in an induc- 
iM Meee i MMM Me me Moric) 
the velocity of the propogation of electro- 
magnetic induction. His research in this field 
inspired Hertz, his pupil, into later discovery 
and measurement of electromagnetic waves. 


From an original drawing made for OHMITE 
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EVEN, UNIFORM 
WINDING 


The unsurpassed uni- 
formity of the resist- 
ance winding pre- 
vents “hot spots” and 
resultant failures. 
This uniformity is 
permanent — locked 
in by vitreous en- 
amel, 


VITREOUS ENAMEL 
COVERING 


Acts as both heat 
conductor and elec- 
trical insulator. 
Holds the winding 
rigidly in place, 
and protects it 
against mechanical 
damage, moisture, 
and fumes. 





Terminal lugs are tin- 
dipped for ease in sol- 
dering to connecting 
wires. Resistance wire 
is welded or brazed to 
the lug, assuring per- 
fect electrical connec- 
tion. 


STRONG 


CERAMIC CORE §) RESILIENT MOUNTING 


The high-strength 
ceramic tube pro- 
vides a sturdy in- 
sulating base for 
the resistance wind- 
ing. It is unaffected 
by cold, heat, fumes, 


BRACKETS 


Hold resistor firm- 
ly in place, yet have 
resilience to pre- 
vent shock damage. 


or high humidity, Brackets are sim- 
ple to attach; 

can be easily 

removed by 

a slight upward 

pressure at the base. 


OHAITE 
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HERE’S more to soldering than just putting on solder 


Choosing the right solder to be applied is one example. 
A poor grade solder often leads to a poor job, 
customer dissatisfaction, costly repairs, 
and smaller profits for you. That’s why it pays to get 


the right solder and the best solder for your job. 


Proper cleaning of the parts, choice of the right soldering 
equipment, and preparation for use are other factors 


involved in good soldering. 


If you have a soldering problem in your operations, 
Federated will help you find the answer. When you buy from 
Federated, you get the full benefit of this expert 


metallurgical advice on the particular problem that faces you. 


A group of Federated Rosin Core solders is designed 
for use where freedom from corrosion and conductive 
flux residue is demanded ...a variety of Federated 


Solid Wire solders where separate flux is to be used. 
To order or to obtain further information. call or 
write any of Federated’s 22 sales offices across 


the country. There is one near you. 





oteriled 
China Wéads QDwiwn \fe 
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AMERICAN SMELTING AND REFINING COMPANY « 120 BROADWAY, NEW YORK 5, N. Y. 
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About to order brushes? 








Wh, 
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A Speer application-tested 
brush for every use 


Try Speer first ! 


Why Speer? For several reasons. From Speer you can be 
sure of getting brushes made precisely to conform to 
your specifications. 


motors ¢ ignition systems * power plants 
generators « rotary converters 
power tools « starters + subways 
accounting machines « windshield wipers 


ak * : 
ee Every step in manufacturing . . . extruding, molding, baking, 


finishing .. . is carefully controlled in Speer’s own plants. 
Each type of brush is application-tested two ways. First 
in our own laboratories... then in hours and hours of 
on-the-job operation. 


household appliances 


All this care in production and testing means you 

can rely on order after order of Speer brushes to give the 
same high performance, even under the most difficult 
operating conditions. 


St. Marys, Pennsylvania 


Speer Resistor Division 
international Graphite & Electrode Division 


Write today for our free booklet, ‘‘Speer Carbon Products.” 


Jeffers Electronics Division 
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ENGINEERED 
LENS 


solves critical lighting problem 


The value of Kopp’s combined engineering and manufacturing skills is vividly 
demonstrated in the new bi-directional airport runway light lens, illustrated 
here. To overcome the shortcomings of previous runway lights, specifications 
were set up that could not be met by any lenses of previous design. In collabora- 
tion with Westinghouse engineers, Kopp specialists, through research, experiment 
and engineering development, produced a lens that fully meets or exceeds all 
requirements—and at a greatly reduced overall cost. 

The skill, knowledge and resourcefulness displayed in developing this airport 
runway lens is available to anyone seeking the answer to a vexing illumination 
problem. 

If you have a lighting problem that involves lenses or color filters for con- 
centrating or diffusing the beam, or for transmitting any selected portion of the 
spectrum, Kopp engineers will be glad to help you find the lens pattern and 
type of glass that will give the results you want. 





KOPP GLASS, Inc. 


SWISSVALE, PA. 
a: SPRL 
























It’s smaller .. . 





better looking .. . more versatile! 


All-new G-E fhp motor opens up 
new ways to improve your product 


Now—-with this radically new line of General Electric tional design aids your product’s appearance. And all- 
Form G fractional-horsepower motors—you can free angle operation often permits use of this general- 
yourself of former limitations, design new and more purpose motor in place of more costly specials. 
saleable features into your products. More easily and The new G-E Form G embodies an entirely new 
at less cost, too! concept of motor design and brand-new features that 

Smaller size and lighter weight let you put power make it quieter, tougher, easier to use, and longer- 
into minimum space, cut storage and transportation lasting. Check Bulletin GEA-5567. General Electric 
costs, make installation and handling easier. Func- Co., Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 
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BUILD IN A STANDARD G-E MOTOR 
TO FIGHT DIRT AND CORROSION 


Both types of G-E Tri-Clad* 
totally-enclosed motors—the 
fan-cooled (shown) and the 
non-ventilated—are standard, 
‘off-the-shelf’? motors. That 
means these integral-hp motors 
are easier to order, cost less, 
can be shipped faster. They 
have all the protective features 
needed for machines that oper- 
ate in atmospheres containing 
dirt, oil, or metallic dust. See 
Bulletin GEA-4400. 


*Reg Trade-mark of General Electric C mpany 





VIBRATION-MEASURING EQUIPMENT 
HELPS YOUR QUALITY CONTROL 





Keep vibration within 
allowable limits as a 
quality-control aid with 
one of these G-E vibra- 
tion-measuring _instru- 
ments. Shown are (top 
right) general-use dial- 
type indicator; (left) 
more accurate  light- 
beam-type unit; and re- 
cording vibrometer. For 
full data on these valu- 
able development and in- 
spection tools, check Bul- 
letin GEC-853. 


NEW G-E BOOKLET SIMPLIFIES YOUR 
SELECTION OF CONTROL COMPONENTS 


Here’s a valuable new addi- 
tion to your reference file that 
quickly summarizes the high- 
lights on a wide variety of G-E 
motor starters, control acces- 
sories, and electronic devices. 
For each of the many com- 
ponents covered, the booklet 
gives ratings, features, typical 
applications; also lists avail- 
able bulletins containing more 
detailed information. See new 
Bulletin GEA-5781. 
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New push-button units high 
in color-coding flexibility 


Machinery manufacturers can change push-button 
coding colors quickly and easily when they stock the 
new G-E oiltight push-button line. Simply switch the 
detachable color ring—and that’s all—when you want 
to change color. Replacing entire units to vary color 
identification is unnecessary. For maximum flexibility, 
these rings are available in five colors: black, red, 
green, yellow, and white. Unit costs are lowered—so is 
the size of your inventories. 

These new units also feature one basic type of con- 
tact block, and a variety of interchangeable operators. 
This “‘building-block”’ flexibility makes it possible to 
assemble the right unit for any design |need. And be- 
cause all of these components are standard, you'll 
get faster shipment. See Bulletin GEA-5779. 





General Electric Company, Section B668-95 
Schenectady 5, New York 


Please send me the following bulletins 


\/ for reference purposes 
X in connection with immediate projects 


( GEA-4400_ Tri-Clad Motors 
CLI GEA-5567 Form G Fhp Motors 


C1 GEA-5779 Push-button Units 
CLIGEA-5781 Control 
(1) GEC-853 Vibration-measuring Equipment 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 


NAME __. 
COMPANY 


STREET 



















































(). 
Which of these 23 firms 


can reduce your costs— 
increase your sales? 





AMERICAN SCREW CO. «+ ATLANTIC SCREW WORKS, INC. 
THE BLAKE & JOHNSON CO. + CAMCAR SCREW & MFG. CORP, 
CENTRAL SCREW CO. + CONTINENTAL SCREW CO, 
THE EAGLE LOCK CO. + ELCO TOOL AND SCREW CORP. 
GREAT LAKES SCREW CORP. + THE H. M. HARPER CO, 
THE LAMSON & SESSIONS CO. + NATIONAL LOCK CO, 
THE NATIONAL SCREW & MFG. CO. + PARKER-KALON CORP. 
PHEOLL MFG. CO. + ROCKFORD SCREW PRODUCTS CO. 
SCOVILL MFG. CO. + SHAKEPROOF INC, 
SOUTHERN SCREW COMPANY + THE SOUTHINGTON HDWE. MFG. CO. 
STERLING BOLTCO. + STRONGHOLD SCREW PRODUCTS, INC. 
WALES-BEECH CORP. 









A, All of them... because all of them make 
Phillips Cross-Recessed-Head Screws 


Your customers recognize these nationally advertised fasteners as the clue 
to quality. Millions of readers of The SATURDAY EVENING POST are 










PERFECTLY being constantly reminded that ‘“X marks the spot.’ So, they're looking for 
MATED! Phillips Screws on the products they buy. That means extra sales for you. 
ao: And that’s not all. You save time, work, and money with Phillips 
a Wood, Machine, Tapping Screws or “Sems.” They save up to 50% 
Look for the driving time, set up tighter, reduce damage due to slippage. Use them 
aes more...and get more sales. 


M marks the spot... the mark of extra quality 


PHILLIP S Crosskecessed Head § C ie OWS 








As Advertised in 
+s 28 < FASTENERS oO 7 2 ea Ss OUe6hlClf Ee FU TURE 
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,. Star Electric Company. Chicago, manulacturers of 
high voltage switching equipment, build many types of metal- 
enclosed busses of their own design, and also manufacture several 























types to meet customer s own specilications. 


Their close attention to details in designing, in selection of materials, 
in assembling. and in testing before shipment has paid off in re- 
ducing costs of installation, and in dependable performance after 
installation. 


Natvar Products 


In the metal-enclosed busses built by Delta Star for the Department 


© Varnished cambric—straight cut and bias of Water & Power. City of Los Angeles. Natvar 400 extruded plastic 
© Cece oniia tape tubing was used to insulate and protect the bus tubes because it is 
®@ Varnished canvas F {| i it shri ; , 

e easy to « ilate and apply. and because when it shrinks, it provides a 
®@ Varnished duck sale sit] f ’ . Sead al oe 
o: Weeiititil snug jacket with unilormly good electrical and physical properties. 
@ Varnished special rayon Natvar 400 tubing, tape, and other Natvar flexible electrical insulat- 
© Varnished Fiberglas cloth ing materials are consistently uniform, no matter when or where 
© Silicone coated Fiberglas purc hased. They are available either from your wholesaler’s stocks 
© Varnished papers or direct from our own. 

@ Slot insulation 
® Varnished tubing and sleeving 
@ Varnished identification markers 
@ Lacquered tubing and sleeving CORPORATION eee 
@ Extruded plastic tubing and tape 
© Extruded plastic identification markers FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
Ask for Catalog No. 22 RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE @© WOODBRIDGE, NEW JERSEY 
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Yes ... it pays to figure first .. . instead of 
afterward ... how Veeder-Root Counters can 
profitably be built into your new products, 
machines, or processes ... to build up sales 
appeal and new markets. 

Much easier to call in a Veeder-Root engi- 
neer now, than waiting until later, when your 

design is in production. 








And remember that you can count on 
Veeder-Root to help you, consistent with 
defense commitments. 


VEEDER-ROOT INCORPORATED 


"The Name That Counts” 
HARTFORD 2, CONNECTICUT 


Chicago 6, Ill. @ New York 19 @ Greenville, S.C. @ Montrec! 2, Canada 
Dundee, Scotiand @ Offices ond Agents in Principal Cities 


Computing Heod 
for OF Ee eens 
Pumps 
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U.S. DEPARTMENT OF COMMERCE 
NATIONAL PRODUCTION AUTHORITY 


Stainleas 
ia a alloy, or nicke) silver 
ALLOY, AND NICKEL — 

: Src. 3. Exceptions. (a) The prohibi- 
/ tions contained in section 2 of this sched- 
te the manaty and = — res ‘Oducts included in 

D e- su ~ - 
pursuant to ao eading A-I and A-II of the list 


at the end of 
101 of the Defense apply to ene this schedule shall not 


é use of nicke}- ri 
_ as amended. In stainless steel, a oo 
‘A Order M-80, on Nickel silver, or component parts Made 
ule is based, there has therefrom, to the extent that any such 
h with industry repre- materials were contained in a Person's 
aoe eed association inventory on March 1, 1951, or had been 
— — oo, that person and Sec. 4. Records. Every person who 
is issued under NPA Order ‘ae atc 
made a part of that order. cei 
rder M-80 subjects 
Ocation and Prohibits the use 
nickel-plating in the manu- 
a assembly of certain Products, therefrom which 


were in his inventory 
ine b a of any product not on the first days of each month com- 
prohibited, ubheading A-I ang A-II of mencing with December 1950, and end- 
Dns. bitions iileaiias = nee 15, 1951, which were 
con nsec- wholly unsuita s Pees 

CHeGu'o wsth cmney peasy ets nee ot Sevitable for Mae. aires 


Is your product on this long list pogecs ri 
from using critical materials such as nickel- 


3 ? bearing stainless steel? Are you having diffi- 

IS THREATENED a culty obtaining aluminum or copper? 
7 If you are, it will pay you to get all the facts 
regarding Sharon ‘430’ Stainless Steel. This 


BY T H E C R [ T l C A L straight chrome stainless is the best available 


terial today for many applications and has 
ema “ hundreds of fabricators for 


® , thousands of products with great success. It 
MATERIAL CONTROLS 3 


has many of the qualities that have made stain- : ‘aki YO U C A N 


less steel the most sought after metal today. 
Sharon ‘430’ is readily available with few 


restrictions as to end use. The Sharon _ F CONTINUE WITH 
Corporation has prepared a special booklet a 
giving information on Sharon 430’. To get 
yours, contact the Sharon office nearest you or 

write direct to Department 3852 , Sharon 

Steel Corporation, Sharon, Pa. Engineering 

help and technical assistance, too, available 

without obligation. 
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MICRO SWITCH field engineers have worked with design engineers in every phase of 
industry in the development of over 5000 different types of characteristics, housings, 
mountings and actuators... to meet an almost incredible number of specific requirements 
for a precise, small, light-weight switch. 


This close cooperation with product designers has not only developed a superior line of 
snap-action switches for complex switching applications, but has brought to MICRO SWITCH 
field engineers a-rich experience in the solution of design problems which involve switch- 
ing electrical current. 


MICRO SWITCH field engineering . . . the “plus” service of MICRO SWITCH ... is yours 
to command. Contact your nearest MICRO SWITCH branch office today. 


MICRO &® SWITCH 


FREEPORT, ILLINOIS 
MICRO Snap-Action Switches . . . Honeywell Mercury Switches 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 








~~ 


‘John, this building of mine holds a 


from ONE BUSINESSMAN TO ANOTHER’”’ 


“What is it?” asked John, a promi- 
nent appliance manufacturer. 

The contractor answered, “Sim- 
ply this: don’t take your fasteners 
for granted! 

“An RB&W man showed me 
how a switch in fasteners could 
help me make field connections 
much more economically. 

“He suggested switching from 
rivets tq high strength bolts. They 
cost more than rivets initially, but 
the assembled cost is much lower. 
My men work faster than with riv- 
ets. The building goes up faster.” 

You, too, can find a cost-cutting 
lesson from this story, whether 
you're in construction* or any other 
industry. 

MORAL: Look to your fasteners 
for an often overlooked opportu- 
nity to reduce costs, and strengthen 
your competitive position. New in- 


ventions, like RB&W’s SPIN-LOCK 
Screw, may prove more efficient 
than the fasteners you’re now using. 
Or you may save by the stepped-up 
production you get from using the 
finest fasteners . . . RB&W bolts, 
screws, nuts and rivets of uniform 
accuracy, dependability and physi- 
cal properties. 

Let RB&W help you make the 
most efficient use of fasteners on 
your assembly line. Address RB& W 
at Port Chester. 

RB&W—The Complete Quality 
line. Plants: Port Chester, N. Y., 
Coraopolis, Pa., Rock Falls, IIL, 
Los Angeles, Calif. Additional sales 
offices: Philadelphia, Pittsburgh, 
Detroit, Chicago, Dallas, Oakland. 
Sales agents: Portland, Seattle. 
Distributors from coast to coast. 


RUSSELL, BURDSALL & WARD 
BOLT AND NUT COMPANY 


*If you're interested in construction, write 
RB&W at Port Chester for a free reprint 
of the recent article, ‘No More Riveting.” 


RB &W io7 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 
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THE SMOOTH-HAIRED GERMAN SHEPHERD 
is considered by many the king of the work- 
ing dogs. He is loyal, suspicious of stran- 
gers, easily trained and has unusually keen 
senses of sight and smell. Average height of 
the breed is 24 inches. 





The bevegaing io + true copy from the records uf the Amerioan Kennel Chub. 
Un witnaee wherwel, the Oficial Seal is allined hereto this lStinley of Marah, 2950 











To guard against shipping damage 
Use the Box with the Pedigree 





CERTIFICATE 
OF BOX MAKER 
THIS BOX CONFORMS TO ALL 
CONSTRUCTION REQUIRE- 
MENTS OF CONSOLIDATED 
FREIGHT CLASSIFICATION 









user 75 INCHES 


curt OS 18s 






















BURSTING 200 LBS. PER 
TEST SQ. INCH 






HEN YOU ORDER boxes with 
W. pedigree you can be sure the 
carload shipments you receive will 
measure up to the same high stand- 
ards as submitted samples or previ- 
ous shipment. 


That’s why Gulf Oil Corporation 
relies on Union boxes to protect its 
cans of famous Gulf Oil from refinery 
to service stations all over the coun- 
try. 


Every month more makers of 
famous brand products are shipping 
in Union boxes. 





Dependable Packaging 
Since 1872 


| UNION Corrugated Containers 
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UNION BAG « Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N. Y. 
Corrugated Coritainer Plants: SAVANNAH, GEORGIA * CHICAGO, ILLINOIS * TRENTON, NEW JERSEY 



























can’t harm 


parts made of 


Thermal Shock 


Low-Expansivity Ceramic Material 


Where thermal shock conditions prevail, 
parts made of STUPALITH will withstand 
extremely severe service. Stupakoff makes 
parts ranging from a fraction of an ounce 
to several pounds in weight, in simple or 
intricate shapes. 

Two principal compositions are ordinarily 
employed: “zero” expansivity compositions, 
and non-porous compositions having near- 
zero expansivities. By varying the ingre- 
dients and processing of these compositions, 
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parts having desired expansivity character- 
istics (negative or low positive) are ob- 


tained. For parts requiring a high degree of 


dimensional accuracy, our production 
process includes machining or grinding to 
precision tolerances. Safely used at tem- 
peratures up to 2400° F. 

Stupakoff will be glad to design and 
produce in STUPALITH, parts having the 
resistance to thermal shock or the expan- 


sivity your application demands. 


S10 ae 










Stupalith ceramic parts 
are made by pressing, 
extrusion, casting or 
ramming. A high 
degree of uniformity 
and close tolerances 
are readily maintained. 


Bien 


Send for _ 
descriptive Bulletin 
105] 
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PROTECT YOUR BEARINGS 
with KLOZURE OIL SEALS! 


There’s a model designed for every bearing application 











GENERAL PURPOSE DUAL TYPE FOR LIMITED SPACE 





MODEL NO. APPLICATION MODEL NO. APPLICATION MODEL NO, APPLICATION 
| f . y a | L | Normal and high-speed 
63 Normal and high-speed R-] | Medium-speed double- | service where Meutd 
4 service. } duty service. lubricants are to be 
| 





contained. 








Medium-speed double- 
duty service where 
liquids are present on 
both sides of seal. 







Normal and high-speed 
service. 


Normal and high-speed 
service and to accommo- 
date large housing bore 
variations. 


53 oe 






Medium-speed service. 
Two sealing elements 
in tandem. 





Medium-speed rotary 
service, low pressure and 
reciprocating service. 
















Springless Klozure where 
heavy lubricants are to 
be contained and dirt is 
to be excluded. 











Medium-speed service 
where abrasive conditions 
are severe. 









64 d Large shafts operating 
under severe service. 












Springless Klozure for 
low-speed service and to 
accommodate large hous- 
ing bore variations. 








Medium-speed service 
where minimum leakage ase inicio 
is of great importance. 
| Springless Klozure for 
| low-speed service on 
TAI tapered roller bearings | 
requiring clearance for | 


65 Heavy-duty service at 
5 moderate speeds. 
Medium-speed service bearing cone. | 


SPECIAL PURPOSE 
where dirt conditions | 


MODEL NO. APPLICATION are severe, 

















EXTERNAL TYPE 


MODEL NO. APPLICATION 









METRIC SIZES 


MODEL NO. APPLICATION 


63 By 53 | For press fit into stand- 
ard milli- 


International 


on self-aligning or 
spherical bearings. 


Lid Sealing Plane surface 
perpendicular to axis of 
the shaft. 


SPLIT 
KLOZURE 






Medium-speed rotary 
service, low pressure and 
reciprocating service. 


| 


a] - 63 en eee erin iiinmmetemnian 
13 13 & 


TEMPERATURES ABOVE 300° F. 


SPECIAL MODELS APPLICATION 





| 
A é Sealing spherical surface 


















For installation without 
disassembly of 


equipment Normal and high-speed service. 






























4 Klozures with Silicone Excessive temperature For detailed information 
J iatbanacaidindl eemeitins sealing elements can service due to actual write for Klozure 
/ against heavy lubricants be furnished in most | operating temperature q / Vy 0 
and mild dust conditions. Klozure Model numbers. or generated heat on Cata og NO. 10. 





very high-speed shafts. 











*Registered 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. Trademark 
In Canada: The Garlock Packing Co. of Canada Ltd.. Toronto. Ont. 








PACKINGS, GASKETS, OIL SEALS, 


AR LOCK MECHANICAL SEALS, 


RUBBER EXPANSION JOINTS 
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CHASE’ WIRE sets a ‘‘physical” 


to make your products better 


Chase wire is carefully inspected and tested to 


catch any defect. 


In addition to the usual tensile strength tests, it is 


tested for slivers or any other physical or surface 


defect not possible to detect by visual inspection. 


Because of the high ductility and malleability of 


Chase wire, it is superior for cold-heading, draw- 


ing, forming, shearing and many other operations. 


Chase brass wire is available in a wide range of 


color from copper red to golden color. 


Chase io BRASS & COPPER 


WATERBURY 20, CONNECTICUT @ SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


e The Nation's 


AlbanyT 
Atlanta 
Batt:mare 
Bastor 
a cage 
Cacanet 


Qeveiend 
Dallas 
Dervert 
Detro*t 
Houstont 
(ndianapo' s 


Kansas City, Mo. 
Los Angeles 

M \waukee 

M nneapois 
Newark 

New Orieans 


Headquarters for Brass & Copper 


New York 
Phitadelphia 
Pittsburgh 
Providence 
Rochester? 
St. Louis 


San Francisco 
Seattle 
Waterbury 


Tsales 
office only 





TEST NO.1. Chase wire is twisted 
ten times in each direction to re- 
veal seams, slivers, as well as 
other irregularities. 





TEST NO. 2. Only wire of the very 
highest quality can pass this exact- 
ing 360 degree wrap-cround test 
for forming. 





TEST NO. 3. Chase wire is bent 


shorply at right angles in four 


different directions to reveal pos- 
sible brittle condition. 
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THERMAL OVERLOAD RELAY WITH 
CONVENTIONAL DUAL UNIT 


Ordinarily, A-B 
overload relays 
have a soldered 
ratchet spindle 
(yellow) that is 
separated from 
heater strip (red). 
Heat radiated by 
overload heater 
melts solder on 
spindle and re- 
leases ratchet. 





THERMAL OVERLOAD RELAY WITH 
SUPER-FAST COMBINATION UNIT 


New, super-fast 
element has sol- 
dered ratchet 
(yellow) brazed 
directly on heat- 
er strip (red), 
permitting quick 
transfer of heat 
to melt the solder 
and thereby re- 
lease the ratchet. 








Solenoid Starter 
with Type F 
Heater Elements. 


SUPER-FAST COMBINATION UNIT 


for protecting hermetically sealed motors 





used in refrigeration compressor service 






















Most motors used for hermetically sealed compressors Dual Unit 
Combination Unit are cooled by the refrigerant circulated over the for average 
for super-fast operation motor windings. They are worked beyond the limit operation 


of air-cooled motors, and have little overload reserve. 

To give dependable overload protection to these 
hard-working motors, Allen-Bradley has added the 
new Type F quick-acting heater element. Its special 
construction, described above, makes it respond 
within a few seconds to any overload, and trips the 
overload relay before motor burnout occurs. 

If you need motor controls that are quick-acting 
in case of overload, specify Type F combination ele- 


a id starters. 
a ments for Allen-Bradley solenoid starters 


Soldered ratchet spindle is 
brazed to heater for rapid 
conduction of heat to solder. 


ALLEN-BRADLEY CO. 
1316 S. Second St. 
Milwaukee 4, Wis. 


OVERLOAD PROTECTION 





5-52-MR 




























Pick the right spindle to fit the starting cycle. Insert the spindle in the A-B thermal overload relay. The relay is ready for the heater element, 





j 
B40 to provide Starting and Running Protection 
with Allen-Bradley Thermal Overload Relays 


INTERCHANGEABLE 


FIRST—to provide locked rotor protection—pick the over- 
RELAY SPINDLES INTERCHANGEABLE 


load relay spindle (see pictures at left) that matches the HEATER UNITS 
motor characteristics. There is an Allen-Bradley relay spindle 


S + : to meet every need. Q 
= a EE 


a LOW 


SECOND —to provide running protection—pick the heater ~~ / RATING 
TAN SPINDLE—for normal element (see pictures at right) to fit motor full-load current. 0 
allowable locked rotor There is an Allen-Bradley heater element for every rating. 


ti dl tarti ti i ° ° ° 
ee This two-way protection is standard for all Allen-Bradley 


RED SPINDLE—for normal solenoid motor controls. 
allowable locked rotor 
time and normal starting 


time. MEDIUM 


RATING 
GREEN OR GRAY SPINDLE 
—for low locked rotor cur- 
rent and short allowable 





locked rotor time. 


SUPER-FAST 
SPINDLE— 
for low 

QA: locked ro- 
2yE tor current 
and ex- 


al TV ¢ 





tremely short 
locked rotor 
time. 

| A-B overload relay with heater element A-B overload relay with heater element 





detached to show the relay spindle. mounted in place over the relay spindle. 


ALL ALLEN-BRADLEY SOLENOID MOTOR CONTROLS HAVE TWO-WAY OVERLOAD PROTECTION 


bebe vest 
na’ es a) | 
Rice a eae 
ree 
\ 


\ 


. 2 osh —" P = a 


Automatic Reversing 
Starter Starter Starter Starter 


Combination 


ALLEN-BRADLEY ...”” 


_ Z 
a 


ALLEN-BRADLEY CO. 
, 1316 S. Second Street 


we 7 ; Milwaukee 4, Wis. 
alte ca 








IF 


GREASE AND HEAT 
ARE PROBLEMS... WIRE WITH 
ROCKBESTOS WIRES 
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/ 
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4 ; D oN 
} NZ WAIA 
| ROCKBESTOS permanently-insulated wires 
. easily withstand normal flexing 


... are permanently heat and flame resistant because of the protective layer of age- 
less, non-deteriorating asbestos 


... are highly resistant to moisture and grease when impregnated with “Moistemp” 
compound 


... have the high dielectric strength that comes from carefully applied tapes 


.-.are the result of more than 30 years experience building specialty wires for 
electrical products to meet special application. 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONN. «+ New York «+ New Orleans «+ Cleveland 
Pittsburgh . Detroit ° Chicago ° St. Louis ° Los Angeles 
Oakland, Calif. 
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to measure current? 


Nestingh 








Product ingineers 


The wide variety of Westinghouse Instruments helps you to realize primary design 
objectives—to make your product look better, perform better, sell better. For any 
application there’s extra design freedom in the unusual diversity in size, types of 
mounting, accuracy and styling ... the almost unlimited variety of ratings and style 


combinations. And the performance of all Westinghouse Instruments meets ASA 
Standards. 


Production Chiefs 


Proper instrumentation of production machines, processes or power supply can help 
you to attain more production, closer quality control or lower production costs. 
Whether your needs involve measurement of amperes, volts, watts, vars, power 
factor, frequency or synchronism, there’s a Westinghouse Instrument for the job. 
The line also includes many types to measure position, time, temperature and speed. 
And Westinghouse Instrument Application Engineers are ready to assist you in 
applying them most effectively. 


urchasing A 
turchasing Agents 
In the full line of a al Instruments, you have a complete source of supply 


—one responsibility—for all of your electrical measurement needs. Moreover, West- 


inghouse offers you faster service because all designs are keyed to chassis stocking 
and assembly procedures. 


Benefit this way! 


Here’s an example. A leading pipeline company, in a radical departure from con- 
ventional pipeline instrumentation, is using Westinghouse Electrical Measuring 
Instruments in pumping stations for pressure and flow indications at various points 
on the system. The result: More efficient control without fire hazard; greater accuracy; 
substantially less maintenance—a big, long-range saving! So if you design a product, 
produce it, or buy for it... specify Westinghouse Electrical Measuring Instruments! 

J-40420 


you can BE SURE... ie its 


Westinghouse 


The extensive coverage of Westinghouse 
current-measuring Instruments is further 
emphasized by the fact that there are 32 
different instruments just to measure 
microamps. 


For complete information about all West- 
inghouse Electrical Measuring Instru- 
ments, write for Booklet B-4696. Address: 
Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. 









PRODUCTION 
QUANTITIES 
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% Arnold “‘C” Cores are made to 
highly exacting standards of qual- 
ity and uniformity. Physical di- 
mensions are held to close toler- 
ances, and each core is tested as 
follows: 


% 29-gauge Silectron cut cores are 
tested for watt loss and excitation 
volt-amperes at 60 cycles, at a 
peak flux density of 15 kg. 


* 4-mil cores are tested for watt loss 
and excitation volt-amperes at 400 
cycles, at a peak flux density of 
15 kg. 











* 2-mil cores are tested for pulse 
permeability at 2 microseconds, 
400 pulses per second, at a peak 
flux density of 10 kg. 






* 1-mil cores are tested for pulse 
permeability at 0.25 microseconds, 
1000 pulses per second, at a peak 
flux density of 2500 gauss. 


* ¥% and 4%-mil core tests by special 
arrangement with the customer. 


Now available—''C’’ Cores made 
from Silectron (oriented silicon 
steel) thin-gauge strip to the 
highest standards of quality. 
Arnold is now producing these 
cores in a full range of sizes wound 
from %, 1%, 1, 2 and 4-mil strip, 
also 29-gauge strip, with the entire 
output scheduled for end use by the 
U. S. Government. The oriented 
silicon steel strip from which they 
are wound is made to a tolerance of 
plus nothing and minus mill toler- 
ance, to assure designers and users 
of the lowest core losses and the 
highest quality in the respective 
gauges. Butt joints are accurately 
made to a high standard of preci- 


*Manufactured under license arrangements with Westinghouse Electric Corp. 


sion, and careful processing of these 
joints eliminates short-circuiting of 
the laminations. 

Cores with “RIBBED CON- 
STRUCTION”* can be supplied 
where desirable. 

Ultra thin-gauge oriented silicon 
steel strip for Arnold ‘“‘C’’ Cores is 
rolled in our own plant on our new 
micro-gauge 20-high Sendzimir 
cold-rolling mill. For the cores in 
current production, standard tests 
are conducted as noted in the box 
at left—and special electrical tests 
may be made to meet specific 
operating conditions. 


®@ We invite your inquiries. 
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High frequency tube socket of Du Pont “TEFLON” 





Tube socket manufactured 
by the 
United States Gasket Co., 
Camden, N. J. 





080% ADDAIVE?3A0/9 
Better Things for Better Living 
.-~ through Chemistry 


Polychemicals 
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retains dielectric properties in 
high or low ambient temperatures 
... maintains frequency stability 


Engineers designing a tube socket for high fre- 
quency installation needed an insulating material 
that would meet the conditions imposed by high 
or low ambient temperatures and frequency sta- 
bility. The only material to fill the bill was Du Pont 
““Teflon’’* tetrafluoroethylene resin. It makes pos- 
sible a socket that meets TRMA and JAN speci- 
fications. 

“Teflon” has a loss factor of less than 0.0005 
and a dielectric constant of 2.0 from 60 cycles to 
30,000 megacycles. These properties remain stable 
for long periods of service in temperatures ranging 
from — 110°F. to 500°F., and are not affected by 
extreme humidities, corrosive atmospheres or fungi. 

“‘Teflon’”’ does not carbonize under an arc dis- 
charge. It is noninflammable and under ASTM 
tests has a water-absorption rating of 0.0%. 

Tough, resilient ““Teflon’”’ withstands vibration 
and shock. And it is chemically inert . . . has abso- 
lutely no reaction with oil, organic or inorganic 
acids, alkalis and solvents. 

Perhaps the valuable dielectric and physical 


corm 


characteristics of Du Pont “Teflon” can help you 


improve or develop a product. For further infor- 
mation, write: *Reg. U.S. Pat. Off. 


E. |. du Pont de Nemours & Co., Inc. 
Polychemicals Department; District Offices: 
350 Fifth Avenue, New York 1, N. Y. 

7 S. Dearborn Street, Chicago 3, Ill. 
845 E. 60th Street, Los Angeles 1, Calif. 
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7-700 Series 
2000 V (RMS) 


CG © 








8-900 Series 
1000 V (RMS) 








5-900 Series 












11D 
Disc size 16 1500 V (RMS) . . 61D 
? SPL 61D Disc size — 
Available 2 to 9 electrodes. Disc size 44 Auetichin 940 9 - ae 
Electrode treatment L only. Available 2 to 9 electrodes. Se ee 


Electrode treatments 


Electrode treatment L only. TH. FP. HT and L 


aE 
TTB cco ins: 


Disc size 1 => 64 


Available 2 to 9 electrodes, 


Electrode treatments 
TH, FP, HT, and L. 





ei me ihe taco ial lee Media) 
a URSA FUMES 
CHANGING PRESSURES 













GENERAL SPECIFICATIONS 7-1300 Series 2000 V (RMS) 


materials -- CR. steel disc and steel pressure test -- 12 pounds gauge. Disc size 1 = . 


electrodes. Interfused with glass. . . Available 10 to 13 electrodes. 
’ insulation test -- 10,000 megohms Electrode treatments TH and HT. 





| finish -- fused electro tin plate. after salt water immersion. iat ta : a | 
- S 
voltage test -- see individual ter- sudden thermal shock test -- oo ae = V (RMS) 
8 


Available 11 to 23 electrodes. 
Electrode treatments TH and HT. 


Key to Electrode Treatment Available on These Terminals 
' FOR CAT i A LO rs 


| minal. dry ice to boiling water. 





HTL of Complete Line 
a. iis =. i HOLLOW ~ eee 
HEAD AND PIERCED ‘TUBE TUBE LUG HEAD WIRE and Engineering 
See us at Booth 1018 Western Electronic Show, Long Beach, Calif.— Details -- oa D 


Pa ITT ag August 27-28-29. ~ 
= Ge Usa Tel ee rere . eae ‘ : 
: . ata Ua Rt: 

— 4 THE CORPORATION 


re ae 
6028 FERNVIEW AVENUE - CINCINNATI 13, OHIO 
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Heating elements made of 
Hoskins Chromel deliver 
full-rated power throughout 
their long and useful life. 


Valves faced with Alloy 717 
stand up under high tem- 
peratures and the corrosive 
action of hot exhaust gases. 


Hoskins Chromel-Alumel ther- 
mocouple alloys accurately 
register exhaust temper- 
atures of jet aircraft engines. 


Springs are rather commonplace things. . . used 
in all sorts of products to perform all sorts of 
functions. So taken-for-granted are they, in fact, 
that the only time you really appreciate their 
worth (or lack of worth) is when they fail to 
do the job they’re supposed to do. 


And that’s where Hoskins Alloy 769 really 
comes into its own. Because here is a special 
alloy that possesses some very special spring 
characteristics. For example, it’s highly resistant 
to atmospheric and chemical corrosion. It has 
exceptional resistance to set and fatigue, which 
enables it to provide more constant delivery of 
torque over longer periods of time than ordinary 
spring material. It’s non-magnetic, hard, and 
strong. Yet it can be cold-formed, heat-treated 
under controlled conditions, and welded, sold- 


ered, or brazed. What’s more, it retains its 
desirable spring properties from sub-zero tem- 
peratures up to about 750° F. 


Alloy 769 is only one of several special purpose 
alloys produced by Hoskins. Among the others: 
the Chromel-Alumel thermocouple alloys 

unconditionally guaranteed to register true 
temperature-e.m.f. values within close specified 
limits. Alloy 717... for facing engine valves; 
Alloy 502... widely used for heat resistant 
mechanical applications. Plus special spark plug 
electrode alloys which have long been the ac- 
cepted standards for quality and durability. 
And, of course, there is Hoskins Chromel...the 
original nickel-chromium resistance alloy used 
as heating elements and cold resistors in count- 
less different products for home and industry. 


HOSKINS 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE e 


DETROIT 8, MICHIGAN 






































Customers TELL US about 








L 


ATIONA 


TRADE-MARK 


Standardized 
Brushes! 


TANDARDIZATION 1 of industrial motor 
brushes means different things to different 
people. But no matter how they define it, 
National Carbon’s pioneer brush-standardization 

pnooue: Se ae a program is making their jobs easier, helping 


standardized,” said one Chief them do better work, saving their company time 
Electrician. “Why not brushes, 


too? The quality of our own and money. 
products is constantly being im- 
proved through standards pro- 
cedure.” HE’S RIGHT! Brushes 
are no exception to the rule that 
volume production of standard 
items results in greater uniform- 
ity, closer control of materials 
and processes. 












PRICE AND DELIVERY— 


“Standardization?” said this 
Purchasing Agent. “If that’s 
what’s behind your FLAT 
PRICE deal, I’m for it! I don’t 
have to worry about quantity 
discounts and your on-the- 
button deliveries take a real 
headache out of inventory!” 


( HE’S RIGHT, TOO! Standardized 
eee “You wouldn't believe ~ 2 brushes are mass-produced for 
On how many different ways brushes P stock ...shipped from stock at 
are packed,” one Stores Keeper the same low, FLAT price for 
told us. “Bags, barrels, boxes of 100 or 100,000 brushes! 
every size and shape. But 
National Carbon’s standardized 
cartons are tops. They pack 
neat, stack straight, are clearly 
marked and keep their shape.” 





LOW LIGHT BILLS... mark phe- 
RIGHT AGAIN! Mass production nomenal acceptance of “EVEREADY” No. gam 
; P 1050 Industrial Flashlight Batteries by a 
enables us to deliver a better 3 broad cross-section of industry. Delivering 
package in a minimum number , twice the usable light of any battery we've 
of carton sizes. ever made before, it will not swell, stick or 
jam in the flashlight ... has no metal can to 
leak or corrode, 





Write for Bulletin CP-2426 


“« ” 
A SORTAL. STANDARDIZED BRUSHES The terms “National’’, “Eveready’”’ and the 
Three Pyramids device are registered tradv-marks 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
“nN ATI ON A L ” STANDARDIZED BRUSHES A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street, New York 17, N.Y. 


District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 





In Canada: 
NatIoNAL Carson LimIrepD 
Montreal, Toronto, Winn.peg 





ELECTRICAL MANUFACTURING 








Four operations instead of one 
and you. Coll Chak 0. dubdliaile /” 


That furious fist is smashing home a point that 
can’t be made too often —— in countless applications, 
there’s no substitute for Brass. 


What has upset the “‘top brass”’ here is a simple 
little base for an electronic tube. But the poor pur- 
chasing agent, accepting the copper and brass shortage 
without question, also accepted a substitute for Brass. 
Then the production panic started . . . four forming 
operations on the substitute material, where Brass 
(with its easy, even ‘‘flow’’) needed only one operation. 
Production began to limp. Deliveries slowed. Dis- 
tributors, dealers, customers began to look around. 





Then the tube-maker found Brass was available 
after all. So take a leaf from this ‘“‘Book of Martyrs” 
and don’t make the same mistake. If you use Brass 
in fabrication, then stick to your guns, and don’t 
settle for anything less. In fact, call Bristol (Conn.) 
9246 and get the best sheet, rod, or wire that you 
ever put into your product! 
The BristoL BRASS CORPORATION, makers of Brass 
since 1850 in Bristol, Conn. Offices or warehouses 
in Boston, Chicago, Cleveland, Dayton, Detroit, 
Los Angeles, Milwaukee, New York, Philadelphia, 
Pittsburgh, Providence, Rochester. 


itl Flin ma Bross ot ite Bes 
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Wagner 


ELECTRIC MOTORS 


eee the choice of leaders 
in industry 


rere gy OAS GEAIOLE te “co 
eetienvenpenee ieerenaesnas amps on 
4 weenie amon aeeseapieints 
4: 
Ge ae f 
yp Sans 
, > wate 


Investigate the many advantages of using 


theWasner Increment 


Motor and Starter Combination 


The Wagner part-winding increment motor and 
Starter combination provides an economical 
method of starting polyphase squirrel-cage motors 
when reduced current draw at start is required. No 
auto-transformers or resistors are necessary. 


Wagner polyphase motors for part-winding start- 
ing, both normal and high torque, are wound with 
two circuits in parallel. The magnetic type incre- 
ment starter has two magnetic contactors. When 
the first contactor closes, the line is connected to 
one group of the motor windings and a pneumatic 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 
AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 


timer is started. After the desired time interval, 
the pneumatic timer closes the second magnetic 
contactor which connects the line to the other part 
of the motor winding. Using this motor and starter 
combination, the current drawn from the line is 
about 60 percent of the normal locked current of 
the motor. It has the advantage that the current 
taken from the line is not broken during the start- 
ing period, as is the case when auto-transformers 
or compensator-type motors are used. 


Motors with manual type starters are also available. 


WAGNER ELECTRIC CORPORATION 
6454 Plymouth Avenue « St. Louis 14, Mo., U.S. A. 
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Open General Purpose Motor Explosion-Proof Moto: 


Normal or High Torque B= Normal or High Torque 


REELS 









2a TOR NS 





















This magnetic part- 
winding increment 
starter can be fur- 
nished in combina- 
tion with any of 
these Wagner 
Motors. 





Totally-Enclosed Fan-Cooled Splash-Proof Motor 
Motor—Normal or High Torque Normal or HigH Torque 


(ts 7o yout advantage ro standardize with Wagner 


When you standardize on Wagner Motors—you get the advantages of a liberal 
warranty ... of nationwide service facilities, with replacement motors and 
parts available from 25 Wagner-owned Service Branches and more than 650 
Authorized Service Stations. You can choose from a wide variety of types and 
sizes (from 1/125 to 400 hp). Bulletin MU-185 gives complete information 


—write for your copy. 
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with Mallory Filters designed for your equipment 


Noise filtering is more complicated than ever before. 
Modern radio, television, and electronic equipment 
have greater sensitivity and operate at higher frequen- 
cies. Suppressing objectionable noise caused by many 
kinds of electrical equipment requires new techniques 
and concepts. 


For the exacting performance demanded today, noise 
suppression must be carefully engineered so that. . 


The filter circuit will keep noise output down to the 
required microvolt level under all operating condi- 
tions and over the entire frequency band involved. 


The filter is compact in design and economically 
practical for the customer’s equipment. 


Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials | 


MALLORY & 





ot? Se Se 


You can make sure you get the right noise filter for 
your equipment .. . by letting Mallory design and pro- 
duce your suppressors. Mallory engineers have worked 
in cooperation with leading manufacturers to develop 
filters for motors, generators, oscillators, spark gaps 


and countless other devices. 


Specialized skills and experience are ready to serve 
you... to analyze your requirements in detail... 
to design the most effective filter for your needs 
...and to manufacture it to any military or civilian 
specifications which may apply. Write or call 
Mallory today. 


SERVING INDUSTRY WITH THESE PRODUCTS: 


J P.R.MALLORY & CO. Inc. 4 
Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
L I O R Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries © 


INDIANAPOLIS 6, INDIANA 
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Araldite* Bonding, Casting and Coating Resins developed 


by Ciba Research are simplifying manufacturing methods, 
improving product efficiency, and opening new fields of 
product development. You will want to know more about them. 





DM La 








Permanent, trouble-free 
Slip Ring Assemblies are 


perfected with ARALDITE Resins ™aae with 
Wire leads are securely imbedded in ARALDITE RESINS. ARALDITE 


Hard silver concentric rings are plated to this precisely RESINS | 


machined one-piece plastic form making rings integral 
part of complete unit in which “specs” are met with degree 
of accuracy never before achieved in production, for all cast in Araldite Resins is 

sizes and quantities. 














*BONDING * CASTING * COATING RESINS 
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(Courtesy Electro-Tec Corp.) 


*Reg. U.S. Pat. Off. 


LARGEST 
TRANSFORMER 
CASTING 


This current transformer 


12 feet high... 30 inches 
at widest dimension... 
and the resin used weighs 
approximately 2600 
pounds! 





(Courtesy 
Maschinenfabrik 
Ocrlikon) 


SEND THIS COUPON ... or write us on 
your company letterhead . . . for com- 
CM ae dt 
properties and recommended procedures 
for the successful use of Araldite Resins 


for your own fabricating needs. 


E. M. 


CIBA COMPANY INC. tysss 


627 Greenwich St., New York 14, N. Y. 
(In Canada: Ciba Co. Ltd., Ciba Bldg., Montreal) 


Please send me Ciba Plastics Technical Bulletins for 


--- 
| 
| 
| 
| 
| 








BONDING [] CASTING [] COATING [ 
Name 
Company_____ Title 

L Address 








| 
| 
| 
| 
| 
| 
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The Triumph Manufacturing Co. 1 
“Galley duty in the Navy requires 
a motor control as rugged 
as the machine” 











say Sheidon B. Storer (right) and 
Samuel T. Bryant (left), Sheldon 
Storer & Associates, Cincinnati, Ohio, 
representatives, Ward Leonard Elec- 
tric Company. 





Del 
sco} 





This Triumph vertical ‘kitchen’ machine is used by the 
Navy for everything from mixing dough to cutting French- 
fried potatoes, grinding coffee, sharpening cutlery. 

Such machines are operated by a wide variety of people 
wherever naval vessels or installations are found and it is essen- 
tial to keep them in operation with a minimum of down-time. 

In order to meet exacting Navy standards, Triumph consulted 
Ward Leonard for a motor control. Because of their long ex- 
perience and excellent record in the production and development sa 
of Navy controls of many types, Triumph was assured that 
Ward Leonard could supply them with sturdy, trouble-free 
equipment which would match the construction of their rug- 
gedly built machines. 

The Ward Leonard controllers used by Triumph vary depend- 
ing on whether the power supply is a-c or d-c. For d-c applica- 
tions they are Ward Leonard, Bulletin 4556, across-the-line 
starters, magnetic type, continuous duty, semi-automatic opera- 
tion with overload and low voltage protection, drip-proof 
enclosure and spraytight pushbutton station; Bulletin 4651 is the 
equivalent for a-c applications. 

Complete operating and maintenance instruction books were 
supplied the Navy as a result of the team work of William Leuze, 
chief engineer of Triumph, and Samuel Bryant of Ward Leonard. 

Ward Leonard field engineers are always ready to work with 
you to solve your electrical control problems. When your produc- 
tion demands exact engineering, quality manufacturing, prompt, 
efficient handling and shipping, call on Ward Leonard. 








WARD LEONARD 
WARD LEONARD ELECTRIC COMPANY. 


MOUNT VERNON, NEW YORK 


FR eule-E nyineered Controls Since 1892 
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MAGNETIC OVERLOAD RELAYS are tested for 
tripping time by Anthony J. Bellitto before 
they are installed on motor control panels. 


TO INSURE HIGH METAL QUALITY, Frank 
DePaola, chemist, studies samples micro- 
scopically for grain and crystal structure. 


- 
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AN A-C MOTOR CONTROLLER undergoes a 
careful wiring check by Donald A. Parsons 
of Ward Leonard’s Test Department. 


COMPONENTS OF A-C SOLENOID STARTERS are 
being assembled in Ward Leonard's plant 
in Mount Vernon, New York. 





From PT Boats to Battle Wagons — 
Ward Leonard Designs Controls to Meet 
Exacting Specifications 


e 
, At sea, electrical controls or compo- Ward Leonard frequently builds spe- 
f nents must meet exacting service con- cial control items which involve contac- 
1 ditions involving mechanical shock, _ tors, starters, rheostats, relays, resistors, 
vibration, salt spray, plus pitch and roll. and other major electric components. 
The Ward Leonard control line in- Ward Leonard controls are of unit 
' cludes devices designed especially for construction. Each component is manu- 
3 Navy, Coast Guard and Marine use, as factured and tested independently. 
. well as the well-known industrial con- | These components are then combined 
h trol line. For example, Ward Leonard and mounted to suit Customer’s exact 


makes pushbutton stations for the Navy 
and Marine applications, and a com- 
prehensive line of commercial push- 
button stations. This holds true for a 
great variety of components. 


requirements. 

Consult Ward Leonard on the ex- 
treme flexibility and adaptability of 
Ward Leonard controls and compo- 
nents to meet your special needs. 





DISTRICT OFFICES 


AND REPRESENTATIVES 


Atlanta 5, Georgia 
Baltimore 18, Md. 
Charlotte 1, N. C. 
Chicago 4, Illinois 
Cincinnati 2, Ohio 
Cleveland 14, Ohio 
Corpus Christi, Texas 
Denver 2, Colorado 
Detroit 21, Michigan 
Hartford 6, Conn. 
Houston 1, Texas 
Kansas City 2, Mo. 
Knoxville, Tennessee 
Los Angeles 13, Calif. 
Memphis 3, Tenn. 
Minneapolis 5, Minn. 
Newark 2, N. J. 

New Orleans 13, La. 
Philadephia 2, Pa. 
Pittsburgh 16, Pa. 
Roanoke, Virginia 
Rochester 7, N. Y. 

$t. Louis 10, Mo. 

Salt Lake City 1, Utah 
San Antonio, Texas 
San Francisco 3, Calif. 
Seattle 4, Wash. 
Tucson, Arizona 


Washington 5, D. C. 


CA 


Edmonton, Alta. 


Halifax, N. S$. 


Montreal 25, P. Q. 
Toronto 1, Ont. 
Vancouver, B. C. 


Winnipeg, Man. 


C. B. Rogers and Associates 
Durling Electric Co. 
James L. Highsmith & Co. 
Ward Leonard Electric Co. 
Sheldon Storer and Assoc. 
The Ambos-Jones Co. 
Brance-Krachy Co., Inc. 
Mark G. Mueller 

Jesse W. Eakins Co. 

Ward Leonard Electric Co. 
Brance-Krachy Co., Inc. 
Maury E. Bettis Co. 

John G. Pettyjohn 

Ward Leonard Electric Co. 
E. E. Torkel 

Mafvin H. Kirkeby 

Ward Leonard Electric Co. 
Electron Engineering Co. 
Ward Leonard Electric Co. 
W. A. Bittner 

Lynn H. Morris 

Ward Leonard Electric Co. 
Ward Leonard Electric Co. 
Leonard M. Slusser 
Brance-Krachy Co., Inc 


L. F. Church Co. 


Northwestern Agencies, Inc. 
Central Station Equipment Co. 


Federal Engineering Co., Inc. 


NADA 


D. M. Fraser, Lid. 
D. M. Fraser, Ltd. 
D. M. Fraser, Ltd. 
D. M. Fraser, Ltd. 
D. M. Fraser, Ltd. 


D. M. Fraser, Ltd. 


EXPORT 


New York 4, N. Y. 


| Ad. Auriema, Inc. 







































Ward Leonard’s com. 
plete engineering text- 
book, “Handbook of 


Power Resistors,” $3. 
per copy. 
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_ THE me SORAP THAT JACK MADE 


—MADE JACK AVVO MORE 


This is the Scrap that Jack made. 
This is the Man who found the Scrap that Jack made. 


This is the Clerk who was called by the Man who 
found the Scrap that Jack made. 





This is the Dealer who dealt with the Clerk who was 
called by the Man who found the Scrap that Jack made. 


AND TO MAKE THE STORY SHORTER: 


This is the jack the dealer paid for 
the Scrap that Jack made. 


_ sie eer am BoA My YQ | 


from the Scrap that Jack made! 


TS I 


MORAL: 
Check your Plant for Scrap Today and Get 
— That Pays Everybody! 


a 
Superior Steel 
CORPORATION 
CARNEGIE PENNS VY-LVAN IA 
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C MOTOR STARTERS 


THE SIZE AND WEIGHT OF ORDINARY STARTERS 24 ADDED 










SIZE 2, 3-PHASE 


TYPE “RA” 


ACROSS-THE-LINE 


PERFORMANCE, GREATER DEPENDABILITY AND STRAIGHT-THRU WIRING 


An ever increasing number of forward looking manufacturers have 
recognized A-H “RA” Starters as the right control for their elec- 
trical products. They are taking advantage of the many advanced 
“RA” features to bring out the in-built top performance of their 
electric motors and electrically powered machinery. 

An Arrow-Hart “RIGHT ANGLE” Starter controls this P&H Arc 
Welder—product of the Harnischfeger Corporation of Milwaukee. 
Just right in every way for this installation, the compact starter 
easily fits into a limited space with plenty of room left over for 
easy wiring. Reduced control size leaves more space for other 
operating components without increasing the overall unit size. 


BUY WITH CONFIDENCE se 


THE ARROW-HART & HEGEMAN ELECTRIC CO., 


The exclusive Arrow-Hart ‘Right Angle’’ operating mechanism is 
more than just an “improvement”; it is the first real advance in 
starter design since the introduction of the original solenoid type. 
The result is radically reduced size and weight with increased oper- 
ating efficiency and dependability. Straight-thru wiring is an ex- 
clusive, in-built A-H feature—not just a bus-bar arrangement—that 
permits time, work and space savings up to 30%. Safer direct 
routing eliminates crossover and makes circuit identification fast - 
and positive. Starter sizes 0, 1, 2, 3 and 4 are available with a 
full line of NEMA enclosures for use in all atmospheric conditions. 


PROFIT BY PERFORMANCE 


HARTFORD 6, CONN., U.S.A. 













HERE’S IMPORTANT INFORMATION 


fe 


PLANT MANAGEMENT EXECUTIVES 
PURCHASING AGENTS , 
NEW EQUIPMENT DESIGNERS 
and MANUFACTURERS 
PLANT MAINTENANCE MEN 
and EVERY OTHER USER of 
INDUSTRIAL MOTOR 
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THE ARROW-HART & HEGEMAN ELECTRIC COMPANY yy ROW 
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Please send my free copy of the catalog, ‘INDUSTRIAL 
MOTOR CONTROLS”; I am particularly interested in the 


following type(s) of equipment: 


NAME 
POSITION 
CO. NAME 
CO. ADDRESS 


CITY a STATE 


| Sample Precision Potentiometers 
now available in 4 to 6 weeks 


Better delivery than ever before of Fairchild Pre- 
cision Potentiometers is the result of recently im- 
proved facilities and additions to personnel. Now 
you can expect delivery of sample standard units 
with windings to meet your requirements in 4 to 6 
weeks after your final approved specifications are 
received. The same reasonable prices prevail, too. 


Enlargement and realignment of facilities 


and personnel also enable us to start delivery of 
production orders in 3 to 4 months after receipt 


of your order. 


Thus, when you look to Fairchild for your 
precision - potentiometer requirements you get 
products built to the highest standards of qual- 
ity coupled with sound engineering help that 
starts with your idea and carries through to final 


delivery. 


HOW PRECISION IS DESIGNED AND BUILT INTO FAIRCHILD POTENTIOMETERS 


1. shaft is centerless-ground from stain- 
less steel to a tolerance of +0.0000, 
—0.0002 in. which, together with preci- 
sion-bored bearings, results in radial shaft 
play of less than 0.0009 in. 


2. Mounting plate has all critical surfaces 
accurately machined at one setting to 
insure shaft-to-mounting squareness of 
0.001 in./in. and concentricity of shaft 
to pilot bushing within 0.001 in. FIR. 


3. Housing is precision-machined from 


DO YOU HAVE CONTROL PROBLEMS? 


Fairchild Sample Laboratory engineers are available to 
help you with potentiometer problems. To get the 
benefit of their knowledge and experience write today, 
giving complete details, to Potentiometer Division, Fair- 
child Camera and Instrument Corporation, Park Ave- 
nue, Hicksville, L.~]., New York, Department 140-29L. 
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aluminum bar stock. Close tolerance of 
this construction permits ganging up to 
20 units on a single shaft with no eccen- 
tricity of the center cups, even though 
only two bearings are used. 


4. Windings are custom-made by an ex- 
clusive technique. This, together with 
precious metal alloy contacts results in 
guaranteed accuracies of +0.5% linear 
and +1.0% non-linear in standard type 
potentiometers. Higher accuracies (to 
0.05% ) are available in other types. 


—fAIRCHILD 


er POTENTIOMETERS 
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R & M “Electric Slide Rule’ predicts 
motor performance—in 20 minutes flat! 


Important news for the executive with mofors in his product 


CUSTOM-DESIGNED OR STANDARD . 


There's an R & M motor that 
will meet your exact requirements! 


Integrals—to 
125 horsepower 


Fractionals — 
from 1/200 
horsepower 


Matched 
Motor Parts— 
for built-in 
applications 


fone 
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The equipment you see above is a unique 
development in the electrical field! It’s actu- 
ally an “electrical slide rule’’-—conceived 
and built by Robbins & Myers to solve your 
motor design problems quickly, accurately, 
at low cost. 

For example, a business machine manu- 
facturer needed a motor with a lot of power 
in a small package. Designing a motor and 
testing it might have taken several weeks— 
and then the designer couldn’t have been 
sure he had the best motor for the job. That’s 
where we put the R & M “Electrical Slide 
Rule”’ to work. 

Without going into complicated details, 
here’s what the R & M “Electrical Slide 
Rule” does. By setting up electrical equiv- 
alents to the conditions under which the 


motor must operate in your product, R & M 
engineers are able to investigate one or a 
hundred different design possibilities... 
simply by turning the dials! Result? The 
best motor for the job—and found quickly! 

In short, thanks to the R & M Electrical 
Slide Rule, the exact motor for your job can 
be worked out or selected from among 
many different types or sizes. The final an- 
swer may be either standard or custom- 
designed R & M motors or motor parts. But 
in either case you will get an accurate answer 
quickly—with no obligation! 


For Helpful Information 


Write today, explaining your problem, to 
Robbins & Myers, Inc., Motor Division, 
Springfield 99, Ohio. 


ROBBING = MYERS, inc. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO © BRANTFORD, ONTARIO 


Fractional & Integral Electric 
Motors & Generators Fans 


Electric & Hand Moyno 
Hoists & Cranes Pumps 


Propellair Industrial 
Ventilating Equipment 
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Try the new ultra high-speed Skil Grinder if 
you want to see—and feel—something new 
in grinder performance. Packs twice the 


power per pound of any other grinder... © 


tool and die makers say it's the best they've 
ever used! 



















CUSTOM-DESIGNED OR STANDARD... 


There’s an R & M motor that 
will meet your exact requirements! 


+ 







Integrals—to 
125 horsepower 





Fractionals — 
from 1/200 
horsepower 






Matched 
Motor Parts— 
for built-in 
applications 


mo 
Wha, Right Mon! 
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without 3 breakdown! 


An example of Robbins & Myers Motor Engineering that 
will interest the executive with motors in his product 


Skilsaw, Inc., wanted the best for the 
brand-new 1” Skil Grinder you see above. 
The motor, for example, had to be light- 
weight, compact, powerful—and capable 
of running for long periods at 36,000 
RPM! As they have for the past 25 years, 
Skilsaw gave Robbins & Myers the motor 
space limitations . . . told us to take it 
from there. 

600 revolutions per second is going some! 
To withstand the high centrifugal force 
built up, we designed a special motor, 
dynamically balanced, with a diamond- 
turned commutator and special windings 
that would stay in place. Result? During 
a test which has run 881 hours to date, 
the armature has traveled about 90,000 
miles at 120 m.p.h. without a single break- 
down! And to top it off, this Skil Grinder 
has twice as much power as other grinders 
of similar weight. 


Power Tools—for that matter, all motor- 


driven products—are as good as their 
power source. Leading manufacturers of 
such equipment rely on R & M for the 
best in motors. We've spent years accu: 
mulating engineering skills, while pro 
ducing millions of complete motors ana 
matched motor parts. If one of the many 
standard R & M motors doesn’t solve 
your problem, we have the ability, as 
demonstrated above, to custom-design 
motors or motor parts that will meet 
your exact requirements... 
economically. 


Get This Helpful Bulletin 
Bulletin 455 gives de- 
tails and specifica- 
tions of **Motor Parts 
for Portable Tools.” 
Write for a copy—no 
obligation, of course. 
Robbins & Myers, 
Inc., Motor Division, 
Springfield 99, Ohio. 


quickly and 





ROBBINS = MYERS, inc. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO * BRANTFORD, ONTARIO 
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Electric & Hand Moyno 
Hoists & Cranes Pumps 


Fractional & Integral Electric 
Motors & Generators Fans 
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Propellair Industrial 
Ventilating Equipment 











































n the chemical industry where 


a Tas : lights, essential to the safety of working men, 


i burn 24 hours a day; along the runways of airports; 
i 


UTS a TC GT EE railway yords ond control towers; along the docks ond in 


beacon lights off-shore; Silastic-covered lead wire can assure continuous, — 


| sy THI ' trouble-free operation, and pay for itself in reduced maintenance and | 
| 7 " replacement costsalone. @ Inthe huge Midland plant of The Dow Chemical § 


> Company, for example, all lighting circuits are carried in conduit that doubles 
. os supports and hangers for more than 50,000 lighting fixtures. Many of these 
— are vapor-proof or explosion-proof fixtures where heat is a more serious proble . 


Hl 
q 
q 
i 
| 
: 
; — -. - 
/ 
| 
i 


. 5 Over half of these fixtures burn constantly. Most of them are exposed to outdoor 
| TET wire weathering. @ Under those conditions, maintenance and replacement were such 
i costly problem that engineers in the Electrical Department tried, and now specify, le a 
| wire insulated with Silastic. This Dow Corning silicone rubber is the only kind ° 


ubbery insulating material that retains good dielectric properties and will 
crack or become brittle after long and continuous exposure to outdoor weatheri 1g 
. | at temperatures from —70° to +350°F. @ Silastic is also used as: 


| = gasketing and sealing material in hundreds of aircraft and automot 


applications, at temperatures ranging from —100° to more 


i Put Silastic to work for you; 


+ 500° F. It is unique among electrical insulating materi 
mail this coupon to: 


for Class B and Class H lead wire, for ignition 
vy control cable, and for transformers a 


field coils in traction motors. 


Corning Corporation, Dept.| AE-20 
Midiand, Mich. 


Please send me: 







awe Cl eel 


Silastic Facts 10a with new data on properties 
applications of all Silastic stocks and pastes. 
“What's A Silicone?", your new 32-page bookle 


DOW CORNING 
anemia DOW CORNING }) SILICONES (/ CORPORATION 


Title Midland Ett Li 
Company : : : 
nae i ode 


Oy... : Rg gee Re Cy - in England: Midland Silicones Ltd., London 





Series 1600 


precision radial bearing, composition sealed. 
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can be no waste of either labor or mater 

is this true for the manufacturer " 
yueeze”’ between ceiling prices and still risi 

of material and labor. 


Nice Ball Bearing Company produces complete lines 
of precision, semi-precision and unground ball bear- 
ings. Hence, NICE engineers can help solve your cost 
problems hy designing or recommending the ‘exactly 
right” bearing for your particular application, without 
sacrifice of product quality or performance. 


















The fault 
Very small bolt holes... 


or small non-circular openings. 


The reason 


The remedy 


Avoid hole sizes under 
3/32” diameter. If hole is 
for indexing or positioning, 
it may be possible to 


change to a small notch. 





How to remedy common errors. 
in casket design 









Centers from such holes probably require 


hand-picking. Because small holes are 
easy to miss, extra inspection must be em- 
ployed. Naturally, this slows down gasket 


production and increases gasket costs. 


For additional helpful information on the design and use 
of gaskets, read “Armstrong’s Gasket Materials.” This 24-page 





costs .. 


ARMS TRONG’S Gasket Materials 


manual discusses subjects such as designing gaskets to reduce 
. designing flanges for efficient sealing . . . the effect of 
surface condition on gaskets, and many others. 

You'll find, too, up-to-date information on Armstrong’s vari- 
ous sealing and friction materials. Included are government and 
SAE-ASTM specifications. See this manual in Sweet’s file for 
product designers. For a personal copy, write Armstrong Cork 
Co., Gaskets and Packings Dept., 9508 Arch St., Lancaster, Pa. 
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* meeting JAN specifications * * * 


f Arm Nov nd Air Force p s eas y Vept. Defense 
fici I y ovyo d Ai e photos, rel ed b D pt of ef n 
officio ‘ 


you can get DRAKE 
precision-made 
SOCKET and JEWEL LIGHT 
ASSEMBLIES for every use— 
usually at a saving! 








HUNDREDS OF 
STYLES, SIZES and 





COMBINATIONS 

..are already available in the DRAKE 

line. It’s usually easy to select from * 

them the exact unit to fit your require- still maintaining 
ment best. But should your application need a full service on non- 


defense orders with 


special design, DRAKE can develop a unit espe- ON-TIME deliveries 


cially for you .. just as we have done countless 
times for our customers during more than 20 years 

of specialization. 

Why not write on your company letterhead for 

samples and full data — now? No obligation. a 


DRAKE 


MANUFACTURING COMPANY 
FARM BeBe eee Samer 0008 


SOCKET & JEWEL LIGHT ASSEMBLIES 


AUGUST 1952 





55 





OWENS-CORNING 


FIBERGLAS 


ELECTRICAL MANUFACTURING 








IF YOU MAKE OR USE 


ELECTRICAL EQUIPMENT 


IT WILL PAY YOU TO SPECIFY 


FIBERGLAS” 


High tensile strength, plus small diameter, in yarns used 
in electrical insulation permits the reduction of weight 
and bulk of electrical equipment. 

That’s why more and more wire and cable and elec- 
trical apparatus manufacturers are turning to insulating 
materials made with Fiberglas yarns. 

Fiberglas yarns are glass in fibrous form. Even the 
smallest diameter Fiberglas yarn surpasses all other high 
temperature textile yarns in break strength. Fiberglas- 
braided wires and cables are thinner, lighter, easier to 
install. Fiberglas tapes, varnished cloths, sleeving and 


insulating materials 


tubing, cords and laminates also save space . . . permit 
the design of less bulky wire, cable and apparatus. And, 
despite lack of bulk, Fiberglas-based insulating mate- 
rials permit uprating of equipment and service under 
higher operating temperatures. 

So, if you make or use electrical equipment, remember 
to specify FIBERGLAS. 

Owens-Corning Fiberglas Corporation, Electrical 
Sales Division, Dept. 866, 16 East 56th Street, New York 
22, New York. 


FIBERGLAS YARNS ALSO GIVE YOU THESE COST-SAVING ADVANTAGES 


EXCELLENT 
SPACE 
FACTOR 
Tough, 
small-diameter 


smaller, lighter 
high temperature 
electrical 
equipment. 











GOOD GUIDE T0 A GOOD BUY! 
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*Fiberglas is the trade-mark (Reg. U. S. Pot. 
Off.) of Owens-Corning Fiberglas Corporation, 
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KELLER 
Breumtitic lool 


SAVE TIME--REDUCE COSTS 





Two views of the instrument 
panel assembly line in an 
automobile plant 


Experience has shown that Keller Air Tools offer distinct 
advantages: 


1. LIGHTER, EASIER TO HANDLE, with a balance that reduces 
worker fatigue 


2. FEWER INTERRUPTIONS for service because of extremely 
simple construction 


3. INTERCHANGEABLE PARTS reduce stockroom inventory of 


service parts 


Ae ~ gy 4. ADAPTABILITY to different jobs because of interchangeable 
% parts, and a wider variety of attachments and accessories 
—all readily obtainable 


Drills We suggest that you discuss your assembly problems 
ctor, With the Keller tool application engineer near you. In all 
Special Tools principal cities. 


Screw Drivers 
Air Hommers & Nut Setters 


KELLER TOOL COMPANY, GRAND HAVEN, MICH. 
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Tantalytic Capacitors get key role in 


“servo” circuit for positioning control 


This servo-amplifier circuit controls the positioning 
of equipment which operates in high altitudes. 
Its capacitors must provide stable operation in 
widely varying temperatures. They must withstand 
considerable vibration. And their size and weight 
have to be kept to a minimum—-without sacrificing 
operating life. 


To meet these requirements, our capacitor ap- 
plication engineers recommended General Electric 
Tantalytic capacitors. These capacitors offer an 
operating temperature range from — 55°C to +85°C 

with at least 65% capacitance at —55°C. They 
contain a non-acid electrolyte—making them chemi- 
cally stable and providing long operating life. They 
combine large capacitance with small size and 
weight. And they have the ability to withstand 


GENERAL G@ ELECTRI 


severe physical shock. 

Other features of G-E Tantalytic capacitors in- 
clude: exceedingly low leakage currents, extremely 
long shelf life and complete hermetic sealing. They’re 
presently available in ratings from .1 muf to 12 muf 
at 150 volts d-c. 


If you have a similar large-volume application 
where a low price is secondary to a combination of 
small size and superior performance—it will pay you 
to get in touch with us. You can get more complete 
information on the outstanding characteristics of 
Tantalytic capacitors from your local G-E represent- 
ative. Or write General Electric Company, Section 
407-309, Schenectady 5, New York. Ask for Bulletin 
GEC-808. 


General Electric Company, Schenectady 5, N. Y. 


C 


407-309 
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HAYDON 


AT TORRINGTON 





HEADQUARTERS FOR 


TIMING 


400 CYCLE, Hermetically Sealed 
ELAPSED TIME INDICATOR : 


ACTUAL SIZE 





















SMALL AND LIGHT ENOUGH 
FOR AIRBORNE EQUIPMENT. 


FAR EXCEEDS SPECIFICATION 


_s 


MIL-I-7793 (AER). 


- <- oO 





— i i- -_ ae 


TRIGGER TRIP 


TIME DELAY RELAY 


A FUNDAMENTALLY NEW APPROACH TO THE 
DESIGN OF DELAY TIMERS . . . SPECIALLY DESIGNED 
FOR MILITARY USAGE . . . HERMETICALLY SEALED . . . 
READILY ADAPTABLE TO SPECIAL APPLICATIONS. 


1/2 SIZE 


ELECTRICAL MANUFACTURING 
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NEW HAYDON ELAPSED TIME INDICATOR 
OFFERS OUTSTANDING ADVANTAGES 


HAYDON®* introduces with considerable pride this new 7008 Series Elapsed Time Indicator 
which offers a major advance over previously available equipment. 


Designed specifically for 400 cycle operation in airborne equipment,the barrel diameter is only 
1.525; length 2-45/64”, weight 6 oz.,power consumption less than 3 watts. Indicates in units of 
tens of hours up to 10,000 and repeats. 


This meter indicates operating time of components with specific life or servicing requirements. 
This unit offers the unusual advantages of small size, hermetic sealing and 400 cycle operation 
for such applications as electronic devices, where tubes or other components should be replaced 
ot specified intervals. Running time indicators can prevent unnecessary servicing, insure timely 
maintenance that protects against failure in operation. For full particulars write for Engineering 
Bulletin No. 4. 





ORRUSARS AR s * 


NEW TIME DELAY RELAYS 
for 60 and 400 cycle A.C., and D.C. 


The HAYDON 5103 trigger trip Time Delay Relay is designed so that the synchronous motor 
performs its true function as a time standard. Switching work is accomplished by a relay coil, 
which, when energized, cocks the load switch for release at the end of the delay time. Hair 
trigger release point assures snap action. The time cycle is necessarily completed before the 
motor is de-energized, since an inherent safety factor is provided in control of the motor by a 
separate switch, which is opened only after closure of the load circuit. Reset is fast and positive, 
upon release of the relay, due to low friction and inertia in the single moving element. Since the 
controlled switch is independent of the operating circuit, various A.C. and D.C. voltages and 
various frequencies can be handled, both in the line circuit and in the controlled load. Engineer- 
ing Bulletin No. 3 contains complete data, write for it. 


HAYDON TIMING MOTORS and TIMING DEVICES 


HAYDON specializes in the manufacture of timing components for standard applications and 
also in the design and mass production of custom-engineered timers for volume applications. 


The basic element of all HAYDON timers is our own rugged industrial motor. 


This means that HAYDON timing devices can be depended upon to give long, quiet operation. 
They are small and compact and offer designers unusual latitude in that they may be mounted 
and will operate in any position. For military applications various motors are available either 
separately or in many types of timers; HAYDON engineers will be pleased to review your 


requirements and specifications. Write for literature you need. 


SAS PERALTA RIESE ST RR rene or et RE 





HAYDON Manufacturing Company, Inc. 


Subsidiary of GENERAL TIME CORPORATION 
2532 ELM STREET, TORRINGTON, CONNECTICUT 
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Special-purpose motors. There probably are models in the Hoover 
line that will meet your specifications “‘as is’’—including models for 
pumps, oil burners, fans and blowers. 


General-purpose motors. A widely varied choice of Capacitor- 
Start, Split-Phase and Poly-Phase Motors. 


Ask your distributor, or write us direct. 
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A motor that gets “hot’’ under pressure can make users “hot” 


under the collar, too. So, for your product, you want a motor 
that’s sure to run cool. 


And Hoover makes it. 

Generous air passages over and around the windings force 
the big ventilating system to draw off all excess heat and carry 
it into the surrounding atmosphere. Engineered to do away 


with friction and drag, Hoover motors not only run cool, 
they stay cool. 


They’re quiet too. And easy on electric current. Each watt 
of electricity gives its most in usable power. 

On heavy-duty jobs, Aigh starting torque spins hard-to-start 
machinery into action without strain or vibration. High run- 
ning torque Catries even a varying load smoothly. And on all 
kinds of jobs, Hoover Motors pile up records for staying 
young and vigorous through a long, full life. 


And service? When it’s needed, where it’s needed. Hoover's 
service facilities are world-wide—always ready to protect your 
customers and to guard your good name. 


THE HOOVER COMPANY 
Kingston-Conley Division 
81 Brook Avenue North Plainfield, New Jersey 


HOOVER. 
electric motors 


since 1934 
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Typical of SHAKEPROOF Leadership 
in Fastening Engineering... 


...are the three outstanding features of 
this modified Sems unit. 

First, the Dome-Type SHAKEPROOF 
Lock Washer spans elongated or en- 
larged clearance holes providing great 
resilience and locking power. 


Second, Shakeproof pre-assembly 
combines washer and screw as a single 
easy-to-handle unit. 

Third, special modification of the 
washer shape permits application in re- 
stricted space. 


Shakeproof fastening engineering like 
this can give you better fastenings and 
reduce your costs too! 


SHAKEPROOF inc., Division of Illinois 
Tool Works, Elgin, Illinois. In Canada: 
Canada Illinois Tools Limited, Toronto, 
Ontario. 








for Better Facteninge 


and 


Lower Assembly Coste! 
EPROOFP tae. 


“Sastening Hea ers!’ 
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Need help in designing BETTER but 
LOWER COST HEATING ELEMENTS? 


Come to Ferro! That’s our specialty—improving 
manufacturers products through the design and pro- 
duction of better, lower cost heating elements. 

It’s a formula we've applied successfully to many 
products—in many fields. Electric range ovens, 
laundry dryers, space heaters, chicken brooders, 
cattle dehorners—to name just a few. 

We can do the same for your product. 

Ferro engineers bring their specialized knowl- 
edge of heat patterns, heat losses, and good heating 
design to your specific heating problem. They 
offer expert counsel on wattages, controls, mount- 
ings—help you get the heating results you 
want—economically. 


0 Pre eee 
—_— =< 
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For long life and dependability, youcan’t do better 
than Ferro units. We use only the highest grades of 
nichrome resistance wires, steatite insulators, cold- 
rolled steel. Ferro units expand and contract over 
countless heating cycles without distortion—thanks 
to Ferro’s exclusive “floating” construction. 

If you have a heating design problem, why look 
further than Ferro? You can be sure of saving time, 
trouble and money—improving 
your own product. 

For complete information on 
heating elements, controls, and 
other Ferro products, write for 
this free catalog—today! 


FERRO ELECTRIC PRODUCTS, INC. 
Co ubtidiay yf Foro Coyporidion 


KIRKLAND, ILLINOIS 
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GENERATOR SETS 


(to 20 KW) 
High Frequency (to 12000 cy) 
400 Cycle 
Frequency Changers 
Phase Convertors 


YOU CAN BET YOUR LIFE 
wah Nanos Bc cso ON. ESCO 


AC to DC; DC to AC 
High to Low Frequency 
Low to High Frequency 

Telephone Ringing 


Moving Picture 


GENERATORS 


(to 20 KW) 


ALTERNATING CURRENT 
Single Phase 
Polyphase 
Standard Frequency 
High Frequency 
Inductor Alternators 
Permanent Magnet 
DIRECT CURRENT 
Low Voltage 
Plating 
High Voltage 





CONVERTORS 


(to 20 KW) Bg eee 
Phase Convertors 
Frequency Convertors 





DYNAMOTORS 


DC to AC 
DC to DC 


... And you must have won your bet, or you probably 
would not be reading this now. 


Even as you read, thousands of other lives and countless 
tons of goods are being safeguarded by the dependable 
performance of made-to-order Esco electric power units. 





(to 30 H.P.) 


ALTERNATING CURRENT 


Squirrel Cage Induction 
Wound Rotor Induction 


In the air, as well as on land and sea, Esco units supply 
power at many points where failure would mean de- 
struction or loss of life. Esco motors insure the unfailing 


Secubamsane performance of many aircraft fuel pumps. 
— a Wing flaps are often controlled by Esco units. The next 
olyphase 


time you fly, it may well be an Esco motor that insures 
your safety by fully extending the landing gear. 


If you value the reputation of your product, why not 


Standard Frequencies 
High Frequencies 


DIRECT CURRENT 


Series ask Esco engineers to provide a made-to-order unit that 
Shunt will increase dependability, add to the life, and better 
Compound , 
the performance of that product? Write us today. 
High Voltage P P od y 


Standard Voltage 
Low Voltage 
SPECIAL APPLICATIONS 


Torque Motors 
Brake Motors 


PLEASE!! 
When you write for information, please send de- 
tails of your requirements. Esco equipment is speci- 


fically designed to give the utmost in performance 
for your individual application. 


ELECTRIC SPECIALTY <. 


171 SOUTH STREET STAMFORD, CONN. 
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new 





Telechron Timer 


a 


UTO*® SLEEP 


Left-hand knob is radio control. 
Three positions: “on,” “off,” “sleep.” 


Pull out for automatic. 
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Right-hand knob is alarm control. 
Turn to set. 
Pull out for signal alarm. - 
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akes clock-radios simpler to operate! 


Two knobs do all the work 


formerly done by three 


One knob for alarm...the other for radio. 
The new Telechron clock-radio timer means 
unmatched simplicity in clock-radio operation. 
And look, this timer has all the features of the 
most complete clock-radio timer. It switches 
on the radio for morning wake-up (with signal 
alarm about ten minutes later). It turns on 
breakfast coffee (1650-watt switch). And it 
can be set to turn itself off at night. 


There are other pleasant surprises, too. 


Separate alarm-set hand means new freedom 


FIVE STANDOUT FEATURES 


ONLY 2 KNOBS INSTEAD OF 3, 


Perform all functions. 


SEPARATE ALARM-SET HAND. 


Permits greater freedom of styling. 


EXCLUSIVE SIGNAL ALARM. 


About 10 min. after radio turn-on. 


mW NH = 


SAME LOW PRICE. Same mounting 


dimensions. Same high quality. 


Telechron is.a trademark for products of 
Telechron Dept., General Electric Co., Ashland, Mass. 


5 BONUS EXTRA. 
Telechron Seal of Accuracy may be we 
freely displayed on your clock-radio ¢ Ag 
—when it has a Telechron timer. It 


tells customers you are selling a ™ 
quality product. 


for your styling people. Mounting dimensions 
are the same as before. Other dimensions 
are substantially the same. So you can start 
planning to use this new Telechron timer 
now. Round or square models...standard or 
custom styling. Yes, all these features... but 
(here’s the pay-off) the same low price! 


Get full details on this new timer. Call your 
Telechron industrial products representative, 
or write Telechron Department, General Elec- 
tric Company, 38 Homer Ave., Ashland, Mass. 
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MARK OF TIMING LEADERSHIP 




























Continuous-fiber textile yarn. L-O-F 
150-series glass yarn for insulating 
tape, braided sleeving and cloth has 
high dielectric strength, withstands 
temperatures up to 800°F. Yarn can 
be processed on standard machines. 





















Threads that give motors longer life 


L-O-F Fiber-Glass resists high heat; offers 


unusual space-saving advantages 


The ability of fibrous glass to resist high tem- _ mies of electrical insulation. It has low moisture 
peratures increases the life of electric motor pickup, is rotproof, resists the effects of cor- 
insulation, and of the motor itself. Even when rosive liquids and gases. 

there is heavy overload, L-O-F Fiber-Glass If you want to give longer life and greater 


stands — : efficiency to motors, generators, wire and cable, 

Superior insulating qualities of L-O-F Fiber- discuss your insulation problems with us. Con- 
Glass, combined with its lightnessin weight and _ tact your local L-O-F office (district offices in 
tremendous tensile strength, make it possible —__24 major cities). Or write, wire or phone Libbey’ 
to design smaller, lighter motors and generators Owens:Ford Glass Company, Dept. 1282, 
without reducing output. Nicholas Bldg., Toledo 3, Ohio. We will be 
Fiber-Glass fights the most destructive ene- happy to work with you. 





LIBBEY- OWENS-FORD GLASS COMPANY 
FIBER*GLASS DIVISION 


FIBER-GLASS | 
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WALDES TRUARC RINGS REPLACE COTTER PINS... 
sAVE 44% IN LABOR AND ASSEMBLY COSTS 





COTTER PIN WAY: Flint wheel shaft in lighter assembly requires cotter pin, 
washer. Difficulty in drilling perfect hole causes rejects. Assembly is slow, costly. 








TRUARC WAY: Woldes Truarc ‘'E"’ 
sembly securely for life. Groove is quickly, easily cut... assembly is simple, speedy. 


COMPARATIVE COSTS | 
| 


i 
ring fits into groove in shaft; locks as- | 
i 


Cotter Pin Way Truare Way 
i ; inn, i | t 
Brown & Bigelow, St ra ne ,saved = ever me use mach me shoulders, bolts, Materict 27°" pererigy $PerM | 
$6.95 per thousand units by incorpo- snap rings, cotter pins, there's a Truarc Shaft AB Shatt 35 


rating Truarc Rings in the design forthe Ring designed to do a better job of Cotterpin 46 = Truarcring 8.68 


Redesign with Waldes Truarc Rings 
and you too will cut costs. Wherever 


for you. Send your blueprints to Waldes 
Truare engineers for individual atten- 








TOTAL SAVINGS WITH TRUARC RINGS: 








| $6.95 or 44% 
tion, without obligation. | 


. Washer 1.50 

REDI-FLAME compressed gas desk holding parts together. 2.44 9.03 
. 1 . . *,* . . ° = | | 
lighter! In spite of greater initial cost Waldes Truarc Rings are precision saitlies Site 
of Truarc Rings as against cotter pins, engineered...quick and easy to assem- 
cae 9 os 9 sisi y Shaft 10.22 Shaft 2.27_—sC| 

they were able to cut machining and ble and disassemble. They can be used Washer 72 
assembly costs drastically—foranover- over and over again. Assembly 72° Assembly 40 

: of | : ° . 
all savings of 44%! Find out what Truarc Rings can do TOTAL $22.66 TOTAL $1571 










you have a fastening problem...wher- 





For precision internal grooving and undercutting . .. Waldes Grooving Tool. 
re ae a 


9) Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. 
Please send engineering specifications and data or Waldes 







“SEND FOR NEW BULLETINS => 





Truarc Retaining Ring types checked below. weet 
WALDES 0 Bulletin #5 Self-locking ring types i 
0 Bulletin #6 Ring types for taking up end-play 
‘ Y 0 Bulletin #7 Ring types for radial assembly i 
- . QO Bulletin #8 Basic type rings i 
nt ; O Send me information about the Waldes Grooving Tool. 
—< { Name i 
ee 
| REG. U.S. PAT. OFF. | Title j 
RETAINING RINGS eo 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK I Business Address 
WALD E OF THE FOLLOWING . 
pene ecm Sy Zone_—— States 











8.403.380; 2.463.363; 2.467.802; 2.467.603; 2.491.306; 2,509,061 AND OTHER PATENTS PENDING. SSS A A A A A A A SE a 


AUGUST 1952 69 







Announcing | Radio Receptor's new range of 
ermanium Diodes 


y AT A GLANCE! 














NR POLARIT 











Keynoting sound design features and simplicity in construction, 
the new Radio Receptor Germanium Diodes will give a maximum 


of trouble-free operation even under the most adverse conditions. 
Normally in diodes such as these, one side of the germanium 
wafer is plated so that it may be soldered to the base . . . but Radio 


Receptor’s improved production methods make it possible to omit 





plating, thus eliminating possible flaking and improving quality. 


ACTUAL SIZE 






























cS 






vewsewermas WW = 


SS 




























connor AVERAGEt 
an 3 veut RECTIFIED 
CURRENT MA 
FORWARD MA 


50 
25 
50 
50 


The distinctive tapered shape of the glass-filled 
phenolic cartridge body indicates the direction of 
current flow, while the hexagon form assures ease 
of handling — Prevents rolling, especially when 
the leads are cut off to permit mounting the diode 
in clips. 


50 
40 
30 
= Submit your germanium diode application 
problems to us .... We'll be glad to make rec- 


ommendations without obligation! 


*JAN approval pending. TJAN approved. 


tAverage half wave rectified current at 60 CPS and 25° C. Consult f 
ratings at other conditions, penne sedi eae 


Germanium Transistors are coming! 
. .. WATCH FOR OUR ANNOUNCEMENT SOON 


220A Le RADIO RECEPTOR COMPANY, INC. 


GERMANIUM 


DIVISION RP Since 1922 in Radio and Electronics RP 
Soles Dept.; 251 W. 19th St., New York 11, N. Y. + Factory: 84 W. 9th St., Brooklyn 11, W. Y. 
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Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 
prove of great and immediate value to you. 


*Cartridge Seal . . . pressure 
balanced . . . requiring 

only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals. send us your seal problem. 


GiITS BROS.MFG. Co. 


1840 S. Kilbourn Ave. + Chicago 23, Ill. 
| op TR 
Gits Lubricating Devices, ur 
The Standard For Industry For Over 40 Years tit} _ 
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Another “almost human” operating cycle... 


Warner Electric Clutches control 


Peerless feed and clamp motions 


WARNER 


electric 
motion control 


clamps and unclamps work 
holding vice automatically 


engages and disengages 
high-torque conveyor drive 
automatically 


operates instantly as part of 
six-step, rapid-fire work cycle 


combines hightorqueandcom- 
pact size for small machines 


INTEGRATING into automatic cycles work clamp- 
ing and conveyor drive engagement of the Peerless 
Mechani-Cut Saw is a simple problem for a Warner 
Electric Clutch. 

Two Model 500 units, mounted to opposite faces 
of the drive sprocket, provide more than enough 
torque ina 5” x6” wnt to handle any load within 
the machine's rated capacity. Operating simultane- 
ously, another clutch engages and locks the vice, 
holding the stock while the saw cuts. Since the 
clutches operate electrically, sequence is readily con- 
trolled by limit switches to produce the exact mo- 
tions and timing desired for automatic cycling. 






ELECTRIC BRAKES & CLUTCHES 


FOR INDUSTRIAL APPLICATIONS 


MODEL 500 
ELECTRIC CLUTCH-BRAKE 





Stability and maintenance-free operation of the 
Warner Electric Clutches are added design advan- 
tages here. No servicing or wear adjustments are 
required during their service life on the machine. 
Minimum axial space required for mounting per- 
mits Peerless to equip even small metal-cutting 
power saws with electric automatic cycles. 

If your machine design problem requires remote 
or automatic control of starting, stopping, tension- 
ing, speed control, indexing, coupling, rapid cycling 
or synchronizing motions—and you want a new, 
simplified method of doing the job better—write 
for details today on Warner Electric Motion Control. 
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Warner Electric Brakes, Clutches and Clutch-Brakes 
give you new, unique simplicity of design and opera- 
tion. There are only two main parts, an armature and 
magnet. Operation is by electro-magnetic, instantane- 
ous engagementand release of friction surfaces. Torque 
ratings are extremely high for small size and light 
weight. No coasting or slipping when “‘locked in.”’ 
Easily designed into original equipment. Readily 
adapted to automatic cycles and remote control by 
limit switches, relays, electric-eyes, push-buttons, etc. 
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Two Model 500 
Warner Electric Clutches mount compactly 
to opposite faces of drive sprocket. 


This ‘‘upper vertebrate” of the ma- 
chine shop, Peerless Machine Com- 
pany’s Mechani-Cut Power Saw, 
slices up a long bar—or a nest of 
bars—into pre-determined lengths, 
accurately and quickly, without op- 
erator attention. After the conveyor 
is loaded, and with a light touch on 
the master start button, the machine 
takes over the operation until the 
stock runs out. Its six-step electric 
cycle automatically controls start- 
ing, stopping, feeding the work, 
gauging, feeding and returning the 
blade, and clamping. When the con- 
veyor Carriage, with its last remain- 
ing stub of material, contacts the 
limit switch, machine stops for an- 
other load. Waste motion is elimi- 
nated in this lowcost cutting method, 


EQUIPPED WITH WARNER 
electric 
motion control 


Rate of application accurately controlled to synchro- 
nize motions—give exact degree of speed and power 
required. 

COMPLETE ENGINEERING SERVICE... Warner of- 
fers complete application and design engineering serv- 
ice and field assistafice. If you have a clutching, brak- 
ing, tensioning, indexing or speed control problem, 
consult competent, experienced Warner brake and 
clutch specialists for reliable recommendations on 
torque, heat, electrical controls, capacity, etc. 


Warner Electric Brake & Clutch Co., Dept. EM, OUR 25th YEAR 
Beloit, Wis. 


(_] Please send your FREE Bulletin No. 703-A 

[_] Have your representative call to discuss my problem. 
Firm Name 

ey 
Address 


ie eee ieee oe 
BRK KR KRHK eR BRR Re Ree Kh SS 
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Lb in broadest selection of 


types, ranges, stem lengths 











| Ranges | Stem Length | % a 
As long | of Thermo. 

as Range ‘ 

aa. | Duty + ” “" = . : 
Angle Form 

Pa | o [aerlaem oe be 
Angle Form 

urpose 
eee ee er 


|. WESTON. 
| all-metal THERMOMETERS 


WESTON Thermometers give you all the advantages of all-metal 
construction to an unmatched degree. The durability of stainless steel 
stems... the readability of large, boldly marked scales .. . the sustained 
accuracy due to precision manufacture proved through the years. Order 
through your regular jobber, or your local WESTON Representative. 
Catalog T-13 on request ... WESTON Electrical Instrument Corpo- 
ration, 617 Frelinghuysen Avenue, Newark 5, New Jersey . . . manu- 
facturers of Weston and TAGliabue Instruments. 


WESTON Ziyzeudlltic THilhtiMt1ll crn. soo 


74 





«, 









TT 
7 





ELECTRICAL MANUFACTURING 





YOUR C-D-F SALES ENGINEER 
tsc.qoon moan Tor knour! 


Here’s the man trained to solve your mate- 
rials specification problems in plastics. He 
knows what’s new with C-D-F and how you 
can use the service proved C-D-F non-metallic 
materials. 

The way he sells is to help you . . . his wide 
technical background in the electrical and 
mechanical industries helps you avoid design 
pitfalls, can point out production shortcuts; 
that’s why you should call him in when a 
new product is on the board. 

Under his hat and in his case is the infor- 
mation you must have to meet competition 
and to build a better product. Backed up by the 
practical experience and research of C-D-F’s 
six plants, it’s no wonder it makes common 
sense to see the man from C-D-F (Sales offices 


in principal cities). He’s a good man to know. 


ACROSS THE BOARD 


C-D-F plastics have special char- 
acteristics, can meet close toler- 
ances, rigid specifications. Learn 
the facts, get the complete story 
from the man from C-D-F. 


@ OVER THE DESK 


When talking prices and delivery, 
you get action, not promises. The 
C-D-F salesman takes a personal 
intérest in your problems... “‘fol- 
lows through” on your order. 


IN THE SHOP 


Whether it’s our plant or yours, 
here's a man with a quick eye for 
cutting costs, improving quality. 
Yearsof practical training plus im- 
agination=Your C-D-F salesman. 


(ots Daen te Capa 








INSTRUMENTS—Fig. A is a damping magnet formerly 
used in GE portable indicators. Fig. B is the new 
Carboloy Alnico magnet now used. Its smaller size 


Figure C 


permitted improved instrument design and lower 


How Carboloy permanent magnets 





magnet cost with no decrease in efficiency. Fig. C. 
New magnet also speeds assembly, makes faster 
and easier calibrations. 





improve electrical products 





CONTROLS—Switches in com- 
pact Minneapolis-Honeywell 
controls use permanent mag- 
nets to give safer snap action, 
help quench arcs. The magnets 
are exceptionally stable; pro- 
vide uniform high energy for 
the life of the control. 
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Want to cut down product size, 
weight? Build a better-perform- 
ing product for less money? 

Then check the possibility of 
using Carboloy Alnico perma- 
nent magnets wherever you need 
lasting magnetic energy. 

Carboloy permanent magnets 
are simple, self-containing 
sources of energy that never fail. 
They are powerful in small sizes. 
Need no outside power supply, no 
maintenance. They help reduce 
fabrication costs by eliminating 
wires, coils and operating parts. 
Above all, they let you simplify 
design .. . build a lighter, more 
compact, finer-performing prod- 
uct at a saving. 


CARBOLOY 


On these pages you'll see how 
others got the jump on competi- 
tors by using permanent magnets. 
Perhaps you'll get an application 
idea from reading about them. 


FREE SERVICES 


If so, check Carboloy magnet 
engineers for free, expert advice 
and an assist in design and ap- 
plication. Look to Carboloy pro- 
duction lines, too, for the uniform, 
high-energy Alnico magnets you'll 
need for best results — all sizes, 
all shapes; cast or sintered to your 
specifications. 

Send coupon for free Magnet © 
Design Manual PM-101 and 
Standard Stock Catalog PM-100. 





DEPARTMENT OF GENERAL ELECTRIC COMPANY 
11109 East 8 Mile Street, Detroit 32, Michigan 
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SPEAKERS — In speakers, permanent magnets 
replace larger electro-magnets in field struc- 
ture. Current passing through Alnico’s uniform 
field makes voice coil and cone vibrate in 
proportion to voltage; tone is truer. 


MAGNETOS — To Scintilla Magneto Division, 
Bendix Aviation Corp., weight savings are vital 
in their aircraft products. Fig. A shows chrome 
rotor weighing approximately 4 lbs. 9 ozs. Fig. 
B shows newer model rotor using Alnico. It 
weighs only 2 lbs. 4 ozs. 


CARBOLOY 
VA tee 
PERMANENT 
MAGNETS 


ts 
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GENERATORS—When GE engineers had only 
6” x 6” area for jet’s tachometer generator, 
they whipped design problem with a tiny 
permanent magnet. It eliminated coils and 
wires, supplied the powerful energy required. 


ADVANTAGES OF CARBOLOY 
PERMANENT MAGNETS 


Simple — no operat- 7 No power failures 
ing parts 


Combine electrical and 
Uniformly powerful mechanical features 


@ Simplify mechanical 


Last forever assemblies 


No coils to wire 10 ne opera 
ion 


Cool-running TV] Moisture-resistant 


No operating costs 12 Create savings 
“Carboloy” is the trademark for the products of Carboloy 


Department of General Electric Company 


Plants at Detroit, Michigan; Edmore, Michigan; 
and Schenectady, New York 


Carboloy Department of General Electric Company 
11109 East 8 Mile Street, Detroit 32, Michigan 


Gentlemen: 


Please rush me, without cost or obligation, copies of Permanent 
Magnet Design Manual PM-101 and Standard Stock Catalog PM-100. 


NAME 

POSITION 
COMPANY NAME 
ADDRESS____ 


eo ee 
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rractionat norserowr MOTORS 
... an end result of special engineering 


The satisfactory experience of users of many 
thousand types of products equipped with 
Lamb Electric Motors has proved the 
importance of designing the motor for the 
particular application. 


By providing the exact mechanical and 
electrical requirements, special engineering 
assures dependability and the other motor 
qualities essential for outstanding product 
performance. 


Other advantages usually obtained with 
Lamb Electric specially engineered motors 
are-savings in space, weight and cost factor. 


The time to realize the full benefits of a Lamb 
Electric Motor is while your product is in 
the design stage. 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 

In Canada: Lamb Electric—Division of 

Sangamo Company Ltd.—Leaside, Ontario 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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Look for a 
1-Track 
Mind... 


For Results 


in Thermosetting Moulded Plastics 


Your thermosetting jobs are set for a clear right-of-way here 
at Kurz-Kasch. Compression, transfer and plunger mould- 
ing methods are what we are set up for expressly—both 
physically and mentally. Idea, of course, is to deliver all 
the advantages of specialization and experience. 


You want a moulder strong on tool control and production, 
too—and that’s the second strong part of our system. Matter 
of fact, we’ve just finished adding more mould-making ca- 
pacity to one of the finest toolrooms in the business. 


If you have a thermosetting job (any of ’em including Teflon 
or moulded glass-filled polyesters) that track’s pretty clear 
right now. If, on appraisal, the job you submit can be more 
effectively handled by other moulding methods, we'll be 
happy to recommend fellow-specialists in the proper fields. 
Call us—or one of our offices. 


Bes er 


FOR OVER 36 YEARS PLANNERS AND MOULDERS IN PLASTICS 


< 


Kurz-Kasch, Incorporated °¢ 1419 South Broadway ¢ Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington 2-6677 * Rochester, Hillside 4352 * Chicago, Harrison 7-5473 * Detroit, 
Trinity 3-7050 * Philadelphia, Granite 2-7484 * Dallas, Logan 1970 * Los Angeles, Richmond 7-5384 * St. Louis, 
s——"- Delmar 9577 * Toronto, Riverdale 3511 ° EXPORT OFFICE: 89 Broad Street, New York City, Bowling Green 9-775]. 
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Motor Repair Shop 
Experience Proves 


KLIXON 
PROTECTOR 


Reduce 
Motor Burnouts 
















epair Shop Donnie 


nsure Against 
SO. HARWw 


sho 
P €very Month. 


“In nr nee 


Records of electric motor repairmen 


I've fo 


lowes 
Can ger.” 


throughout the country provide positive proof that Klixon Protectors 
help prevent motor burnouts in electrical appliances of all types. 


Mr. Alfred LaMontagne of the Cape Cod Electric Motor Service Com- 
pany puts it— “In my ten years of experience with electric motors, I 
have found that Klixon Protectors save our Customers unnecessary re- 
pairs. They are tamper-proof... and the lowest cost insurance against 


motor burnouts that you can get.” 


You, too, can provide your dealers and consumers with motor burn- 
out protection by requesting and specifying that your motor manufac- 


turer supplies you with motors 
that have Klixon protectors built 
in. The additional cost is exception- 
ally low, while the benefits are 
extremely high. 


—L1xo 


TRADE MARK BEG 


SPENCER THERMOSTAT 
Division of Metals & Controls Corporation 
108 FOREST ST., ATTLEBORO, MASS. 
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KLIXON THERMO-SNAP 
TEMPERATURE CONTROLS 


Actuated by the snap-acting Spen- 
cer Disc, these controls open the 
circuit with a quick, clean break; 
close with a solid make. Their 
accurate operation withstands 
shock, vibration, motion and 
altitude. Used in military and com- 
mercial applications ranging from 
tanks, aircraft, sterilizers, radio 
and electronic equipment to house- 
hold appliances. Available in many 
types and ratings including her- 
metically sealed units. 
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Electrical 
Manufacturing 
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Scarcity Makes Value 


CARCE engineers have now become 
~ a privileged class. On July 1, largely 
at the behest of the National Society of 
Professional Engineers, the Office of 
Salary Stabilization exempted from the 
salary stabilization section of the Defense 
Production Act of 1950 “professional en- 
gineers employed in a professional capa- 
city.” Excluded were “stationary” engin- 
eers and engineering graduates employed 
in non-professional work such as sales. 

The term professional engineer was not 
used in this action in the narrow sense 
of a “registered” engineer, such as com- 
prises the membership of NSPE, bur re- 
ferred to engineers employed in industry, 
who by their special knowledge of the 
principles and methods of engineering 
analysis and design, are qualified to apply 
such knowledge in carrying on engineer- 
ing work of a professional nature. By this 
act of the Salary Stabilization Board engi- 
neering is recognized as a profession com- 
parable to medicine and law. 


The government has unified the engi- 
neering profession by putting it on a ped- 
estal whose foundation is technical know- 
how. This will do much to attract high 
school graduates to engineering colleges 
and prevent practicing engineers from 
wandering off into sales or other non- 
technical fields. 


But of more practical importance to 
most engineers this action of OSS recog- 


nizes that the current shortage of enyi- 
neering graduates has created a sellers’ 
market for those entering industry. Start- 
ing salaries have risen to fantastic heights 
compared to the lean depression years, 
disrupting existing salary standards. Re- 
cent graduates are starting at salaries 
higher than those paid to established en- 
gineers, making the latter particularly sus- 
ceptible to raids by companies working on 
hot military contracts. The OSS recognized 
that the only way to adjust these inequi- 
ties was to let down the bars and create a 
free market for engineering talent, even 
though it might upset historical relation- 
ships between the salaries of engineers, 
those they supervise, and engineering 
supervisors whose salaries still remain 
relatively frozen. 


We suspect that most engineers will 
be happy to see some of these historical 
relationships disturbed, particularly if it 
brings more parity between salaries paid 
in engineering and sales and administra- 
tion. 


Because of an increasingly complex 
technology, which the engineer has done 
much to bring about, the country needs 
all the engineering brains available to 
maintain an ever increasing standard of 
living and to provide national security. 
On the basis of accomplishments to date, 
the engineer has done much to earn his 


salt. The price is now reflecting it. 
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ERFORMANCE and dependability are the two 

most important items on which the machinery 

designer would like to assure himself in selecting 
a variable-speed drive but are difficult factors to evaluate 
except by experience. Hence, in making this review of 
available commercial types, the approach will have to 
be on the basis of such tangibles as similarity of operat- 
ing principles, horsepower rating and speed range, tied 
up with the trade name of the drive and the manutac- 
turer. First, however, terms need to be defined. 

What is the difference between a drive and a trans- 
mission ? 

A transmission is a mechanical device for transmit- 
ting power from the prime mover—motor, turbine, in- 
ternal-combustion engine—to the driven machine, with 
speed conversion. A drive is designed to include the 
motor and is sold as a self-contained package. Several 
manufacturers make both drives and transmissions. 

What is a torque converter? 

A torque converter is a variable-speed device provid- 
ing torques in inverse proportion to speeds. For instance, 
if the torque is 100 lb-in. at 1000 rpm, at 500 rpm the 
torque must be 200 lb-in., etc. This can be true only if 
the efficiency is 100 per cent; otherwise torque would 
increase at lesser rates as compared with the rate of 
decrease of speed. 

Except for one that employs a constantly slipping 
clutch or equivalent, any mechanical transmission is a 
torque converter. All machines described in this article 
are torque converters to a lesser or greater degree. If 
the parts of a transmission were infinitely strong, the 
transmission would be an ideal torque converter within 
its speed range. This means that with a speed range of 
10:1, the torque at slowest speed would be ten times 
the torque at highest speed. It is not practical, however, 
to design a transmission with corresponding strength 
of parts; commercial transmissions are only partial 


converters in which the torque increase is 
limited by the safe stress of the weakest part. For this 
reason it is often necessary to protect the transmissien 
from breakage by a slip clutch or a shear pin in case 
the output shaft is stalled. 

Infinite Variable Speeds vs Infinite Speed range. All 
transmissions and drives described here are capable of 
changing their speed with practically infinitely small 
steps. This is the reason why the manufacturer calls 
these transmissions “infinitely variable,’ regardless 
of the speed range. This terminology must not be con- 
fused with infinite speed range. 


torque 


Speed range is defined as being a ratio, or a number 
expressing a ratio, of the maximum speed to the mini- 
mum speed. If the maximum speed is 400 rpm and the 
minimum is 100 rpm, then the ratio of 400 to 100 or 
4:1 is the speed range. For transmissions capable of 
producing zero speed (Specon-Trofimoyv, Graham and 
Maxi-Torque), the ratio of the maximum speed of the 
minimum zero speed is expressed by infinity ; hence the 
speed range is called an “infinite speed range.” All 
transmissions of the infinite speed range type also have 
infinitely variable speeds. 

The characteristics of the five principles of variable- 
speed mechanisms are summarized in Table I. Except 
for one variable-throw type, only transmissions con- 
forming basically to the design principle of cones and 
belts (or in the all-metal types, rings) will be dealt 
with here. The disk and roller, or ball, variable-speed 
mechanism today is finding application in electrome- 
chanical computer mechanisms of the military type 
rather than for power transmission. 

The question is often asked as to where it is desir- 
able to use a mechanical transmission and where an 
electrical variable-speed drive, such as a d-c motor is 
the best choice. The author’s answer is: If there is 
time for changing speed, and if there is no requirement 





Table I—Analysis of Characteristics of the Five Known Principles of Variable-Speed Mechanisms 





Principle Speed Range 


Gear change 


Stepped | Very wide but 


i 


Torque 


Variable inversely 
to speed 





Commercial 
acceptance 


| 


Engage- 
ment 


Torque range 
Very wide but 
limited 


Positive Excellent 








limited 
Cones and belt Stepless Limited by diam- 
(or ring) eter of a cone 
Disk and roller Stepless Unlimited 1 


Unlimited 


Variable inversely 
to speed 


Constant 


Limited by diameter 
of a pulley 


Friction Excellent 


Limited by diameter Friction Fair 
of a roller 


= — 





Variable throw Pulsating Variable inversely Limited by strength Positive Limited 
to speed of parts 
Inertia Pulsating Unlimited Variable inversely Limited by strength Positive None 
to speed of parts | 
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VARIABLE-SPEED DRIVES 


To help the industrial machinery designer select the type 
of drive equipment he needs and a source of supply, five 
groups of mechanical variable-speed transmissions and 
motor drives are systematically analyzed as to operating 
principles, construction, and horsepower and speed range. 


LEV A. TROFIMOV 
Vice President 
Speed Control Corporation 
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Table 1l—Commercial Motor Pulley 
Variable-Speed Drives 


| Speed 
| Trade name Manufacturer Hp range| range 


l Roto-Cone 














Gerbing Mfg. Co. 0.25-15.0 | 2.25:1 
one belt Northbrook, Ill. 0.38-15.0 3:] 
; 4: 


Reeves Reeves Pulley Co. 0.5-10.0 | 2: 

2 one belt Columbus, Ind. 0.5-7.5 ia 
**Tdeal” Lovejoy Mfg. Co. 0.25 25:1 

3 one belt Chicago 44, Ill. 0.5 a3 
0.75 2.7321 

1.0-8.0 wk 

Vari-Pitch Allis-Chalmers 1.5-40 2:1 

4 multiple Mfg. Co. 
belts Milwaukee 1, Wis. 

Combination | Speed Selector, Inc. 14 to 2 4:1 
sheaves Cleveland 13 3 6.5:1 
one belt to) 
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to preset a speed while the transmission is not running 
(Zero-Max is excepted in both cases), it is advisable 
to use a mechanical transmission, because, on the 
average, it will give as good as or better service than 
an electrical drive and it will cost less. But where in- 
stantaneous changes of speeds are required, and a speed 
must be preset before the drive is started, some form 
of electrical drive must be used. 

Motor Pulley “Drives”. The simplest of all mechanical 
variable-speed devices are the motor pulley “drives” 
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Table 11I—Commercial Variable-Speed Trans- 


to 


ul 


made by at least five manufacturers listed in Table II, 
This arrangement cannot be properly called a transmis- 
sion or drive since the machinery designer buys only 
parts and makes the drive himself. In the final form 
it is called a motor pulley drive as shown at 2 beside the 
table. It consists of a motor with a spring-loaded vari- 
able-pitch pulley, a jack shaft (sometimes) with a con- 
stant-diameter pulley, and an adjustable motor base. 
Speed variation is obtained by moving the motor 
towards or away from the driven machine by means of 


GENERAL PRINCIPAL OF DRIVE 
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Constant Floating vari- Fir 05 
diam. speed pulley 


missions of the Floating Pulley Type 





No. of 
Beltsin| Trade Manufac- Hp Speed 
Series Name turer range | range 
- Allspeed) Worthington 1.0—-15.0 6:1 
(Four Corp. 1.O- 7.5 8:1 
expan- Harrison, 1.0- 5.0 9:] 
sion N..J. 1.0- 3.0 10:1 
pulleys) I 16:1 
2 Cub Standard 0.5 S3 
Trans- 0.75 8:1 
mission 1.0 ac 
| Equipment | 1.5 5:1 
—J| Co. | ———__—_— ———__~ 
JFS-Jr.| Pasadena 1, | 0.33-0.5 | 2.5:1, 5:1 & 
Calif. 10:1 
| 0.75-1.0 | 5:1 & 10:1 
| 1.0 -3.0 | 3:1 & 7.5:1 
4.0 -5.0 | 2.5:1 & 5:1 
2 Select- | Lovejoy 0.125-7.5 2.03) 
O-Speed| Mfg. Co. 0.125 San 
Chicago 44, 0.5 10:1 
Ill. 1.0 Dell 
1.5 | 1.028 
5.0 a:1 
2or3 | Speed- |The DoAll 6 | 4:1, 5.8:1, 
| master | Co. 33:1 
Des Plaines, le 1:1 
Ill. 0.25 6.3:1, 39:1] 
0.5 4.021, $7: 
1.0 ‘202% 
2 4.228 
5 2.3733 
10 9.9:] 


Z Toledo | Toledo Fractional 3:1 to 7:1 
Timer Co. to 2 hp 
Toledo, Ohio 
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a screw and a handwheel, or equivalent arrangement. 

The flanges of the pulleys adjust themselves to a 
running belt pitch diameter corresponding to a given 
center distance. Chief differences in designs of the 
various supplies are in the spring arrangement and in 
base construction. In addition to the automatic spring- 
loaded type illustrated, Allis-Chalmers is manufacturing 
three other varieties of motor pulleys: 


1. The Vari-Pitch pulley is manually adjusted and 
the motor is manually moved to take up the slack or 
relieve the tension. 

2. By means of chains and sprockets the pulley ad- 
justment and the displacement of the motor are accom- 
plished simultaneously through one manually controlled 
handwheel. 

3. Motor is fixed, the sheave is adjusted manually 
while a spring-loaded idler keeps the belt tension sub- 
stantially constant. All Allis-Chalmers products are 
rated in the same horsepower and speed range. 


Speed Selector, Inc. is manufacturing variable-pitch 
sheaves (combination sheaves) which are available as 
parts for a drive, listed in Table II but not illustrated. 
Both pulleys have variable pitch, one of which is spring 
loaded. Speed adjustment is made on the non-spring- 
loaded pulley while the spring-loaded one automatically 
assumes the proper pitch line diameter. This principle 
has been in use by Varidrive manufactured by U. S. 
Electric Motors, to be described later. The distinctive 
feature of the combination sheaves is the fact that the 
\-belts used are of standard industrial size designated 
as A, B, C, D and E. One model, namely 8M, uses 
double B belts. This company also makes countershaft 
units and compounded sheaves for special applications 
requiring wider speed range. 

Floating Sheave-Type Variable-Speed Transmis- 
sions: In the group shown in Table II], speed variation 
is obtained by moving the centerline of the compound 
pulley with floating sheave towards or away from the 
constant-diameter motor pulley. When the centerline 
is moved away from the motor, tension is increased on 
the driving belt and reduced on the driven belt. The 
floating sheave slides in the direction of the driven side 
until belt pressure on both sides of the sheave is equal- 
ized. Due to the taper on the sides of the sheaves the 
effective pulley diameter on the driven side increases, 
and speed of the driven unit is increased. The converse 
occurs when the compound pulley is moved towards the 
motor. 

The Worthington “Allspeed’’ drive is somewhat dif- 
ferent from the others listed in Table IIT which operate 
on the above principle. Although speed is changed by 
moving the centerline of the compound pulley as in the 
other four transmissions of this class, the ‘‘floating’’ 
sheave does not slide automatically under the difference 
of pressures exerted by the belts. Instead, this adjust- 
ment is accomplished by means of cams. The distinctive 
feature of this drive is the fact that the input and output 
shafts are on the same centerline, each carrying an ex- 
pansion pulley. The compound pulley is situated on a 
centerline parallel to the input-output centerline, making 
a compact design. 

All-Metal Variable-Speed Types: The three devices 


shown in Table IV have one thing in common. They 
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Table IV—Commercial All-Metal Variable-Speed 
Transmission and Drives of Limited Speed 


Range 
‘Trade Hp Speed 
Name Manufacturer range range 
1 | Metron Metron Instrument Co. 0.026 36:1 
Denver 9, Colo. 
2°| IFS Stephens-Adamson 0.25-6.0| 5:1 


Mfg. Co., Aurora, Hl. 


3 | Speedranger | The Master Electric Co. | 0.17-5 oon 
Dayton 1, Ohio 0.17-5 6:1 

, 0.25-5 8:1 

0.5 -3 '2:] 

0.75-1 Ss) 
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transmit torque through frictional metal-to-metal con- disks 1 contacted by two drive rollers 2 which are sup- 













tact; otherwise they are entirely different. ported by gimbles 3 so that as the latter are rotated, 

The Metron miniature subfractional variable-speed the rollers contact the disks at variable radii to obtain 
transmission is small enough to hide in the hand and adjustable speeds between the two disks. The disks 
weighs only 6 oz. Its chief use is for very low power are not directly mounted on the drive shafts but are 
devices such as chart drives, timers and instruments. coupled to them by ball bearing crown cams which 


The device consists essentially of two toroid-shaped cause the disks to press against the rollers with a force 





Table V—Commercial Variable-Speed Drives and Transmis- 
sions of the Expansion Pulley and Belt or Chain Type 












l 
No. of belts, Speed 
or chains | Trade name, Manufacturer Hp range range 





One- Pai. Link-Belt Co. 0.45-22 





























5 24 
position Philadelphia 10 0.45-22.5 521 
1 engage- 1.35-22.5 1:1 
ment 1.8 -18.0 511 
chain 1.8 -18.0 6:1 
One roller | V.R.D. Link-Belt Co. 0.5 L523,423 
1A | chain 0.35 5,6:1 
0.30 8,10:1 
One belt Reeves Reeves Pulley Co. | 0.25-0.75 | 2:1 to 10:1 
transmis- Columbus, Ind. 0. 39-87 2:1 
sion 0. 25-40 6:1 
1.12-49 8:1 
2.0-7 12:1 
10.3-12 16:1 
2 | One belt Vari-Speed — Reeves Pulley Co. 1-25 21to 6.3 
Motodrive 4-34 | 2.1 to 10.1 
One belt Lewellen Lewellen Mfg. Co. | 0. 25-60 3:1 
Columbus, Ohio 0. 25-50 4:1 
10 5:1 
3 1.5 -35 8:1 
1.5 -15 10:1 
5-10 16:1 
ise 18:1 
One beit U.S. Vari- U.S. Electrical 0. 25-50 
drive Motors, Inc. 0. 25-25 
4 Los Angeles 54 25-15 


| One belt — Speed-Trol | Sterling Electric 0.5-25 
2 | Motors, Inc. 
Los Angeles 


m Whe | : - 
poe 


Three Vari-Pitch Allis-Chalmers iS 


1° 3.1521 
6 belts Mfg. Co. 5-15 3.25:1 
Milwaukee 1 75 3:1 


Fulcrum 


contro/ 
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Table VI—Commercial Infinite-Speed-Range 


Principle 


Variable 
throw 


Steel cones, 
ring anda 
differential 

P.L.V. and 
a gear 


differential 


proportional to the torque. This feature permits free 
running with light loads and at the same time insures 
an exceptionally high maximum torque rating for the 
size. The gimbels are adjusted for speed ratio over a 
wide range by means of a thumb screw 4 actuating a nut 
3 which engages slots in forked levers 6 attached to the 
gimble shafts. Lever and push-rod controls are also 
available. 

The design principle of the JFS variable-speed ‘‘re- 
ducer” (transmission according to our definitions since 
reducers are not variable) is equivalent to the planetary 
gear differential reducer, except that the latter has 
only one speed due to the fixed pitch diameters of the 
gears. In order to provide variable speeds, in JFS 
transmission the gears are replaced with convex and 
concave steel cones held in constrained contact by means 
of steel rings. This arrangement permits variation of 
the acting pitch diameters and hence in the output 
speed. 

In the Speedranger, the torque is transmitted through 
frictional contact between the surfaces of two pair of 
steel cones and a steel ring. The idea is exactly the 
same as the expansion pulleys and belt, which in this 
drive is replaced by a steel ring. The upper pair of 
facing cones is splined to the motor shaft and the lower 
pair to the output shaft. Through a mechanical inter- 
lock, as the upper cones are brought closer together 
axially, the lower pair is separated, changing the effec- 
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Drives and Transmissions 


Trade Speed 
name Manufacturer Hp range range 


Zero-Max | Revco, Inc. 1/12-1/6 Infinite 
Minneapolis 2, Minn. | 1/12 reversing 


Graham | Graham Transmis- 1/15-3.0 Infinite 
sions, Inc., reversing 
Milwaukee 


Specon Speed Control Corp. 1-20 Infinite 


Trofimov Wickliffe, Ohio reversing 


Pts. 


tive pitch diameters that the common ring rides on and 
increasing the output speed. Separating the driving 
cones changes the ratio and reduces output speed. Con- 
tact pressure between cones and rings is increased in 
direct proportion to the load applied. 

Expansion Pulley and Belt (or Chain) Variable- 
Speed Transmissions. The class of drives summarized 
in Table V seems to the most popular of all the 
mechanical variable-speed devices. The P.I.V. trans- 
mission (also available as a drive), although similar 
in operating principle to other transmissions of this 
class, is unique because it is the only device that uses 
a self-tooth-forming chain to provide a positive engage- 
ment similar to roller or silent chain rather than de- 
pending on friction for the transmission of power. It is 
of all-metal construction, fully enclosed, and all parts 
run in oil. The transmission is extremely compact. 
P.I.V. stands for Positive-Infinite-Variable. 

The V.R.D. (Variable Roller Drive) transmission 
(also available as a drive) is the companion of P.I.V. 
Its construction employs smooth conical disks and a 
roller chain. Each pair of chain rollers is free to roll 
into pitch-line contact with the 12-deg wedge-shaped 
pulleys. The disengagement of chain is likewise a roller 
action. This is a frictional metal-to-metal contact engage- 
ment, but due to the fact that the numerous contacts 
are wedged along the pitch-line it is positive. 


(Continued on page 290) 





















































































































Permanent 
magnets 


from 


powdered 
Iron 






URING the past thirty years, there has been a 

continuing search for improved permanent mag- 

netic materials. Impending shortages of cobalt 
and nickel, major constituents in the alnico magnets, 
have recently accelerated research in this field. One of 
the most interesting approaches has been the develop- 
ment of pure finely divided iron powder as a permanent 
magnet material. 

Ultra-fine iron powder is attractive for this use for 
several reasons. First, it has been shown on theoretical 
grounds that, in principle at least, magnets of such 
powder can deliver magnetic energy considerably in 
excess of the best alnicos available. Second, it is gen- 
erally agreed that such material can be produced at a 
cost of the order of a dollar per pound. Third, the mag- 
nets contain no critical materials and thus are not sub- 
ject to the vagaries of world conditions. Fourth, such 
magnets offer the usual advantages of powder metal- 
lurgy products, such as manufacture of complicated 
shapes unaccompanied by expensive machining oper- 
ations. Judging by the economics of production of such 
material and the additional advantages offered by pow- 
der metallurgy, ultra-fine iron powder would be highly 
competitive to the alnicos if its potentially inherent prop- 
erties could be realized. 

Alnico 5 has been developed to yield a surprisingly 
high magnetic energy, having a BHyax of about 5.5 x 
10® gauss-oersteds. However, in addition to the costly 











Pure iron when powder- 


ed to a critical size and 
shape and then pressed 
offers promise of mag- 
netic energy equal to 


the best alnico materials. 


B. KOPELMAN 


Metallurgical Laboratories 
Sylvania Electric Products Inc. 


machining operations associated with its use, it suffers 
from a lack of flexibility of its magnetic properties. 
Thus, its coercive force is pretty much fixed at about 600 
oersteds and its remanence at about 12,000 gauss, so 
that magnetic circuits are built around these magnetic 
properties rather than have the properties of the mag- 
net varied to suit the circuit. On the other hand, the 
magnetic properties of powdered iron magnets can be 
varied over a wide range in very simple fashion. It turns 
out that the properties are a direct function of the 
density of the pressed powder magnet. With higher 
pressure applied in pressing the powder, the coercive 
force is lower but the remanence is higher. On the other 
hand, application of low pressing pressures, yielding low 
density pressed compacts, result in higher coercive force 
and lower remanence. Thus, such magnets offer coercive 
forces and remanences covering a very wide range, with 
the energy product BHyax remaining essentially con- 
stant within this range. 

Unfortunately, up to the present time, these magnets 
have not been developed to the stage of being directly 
competitive with alnico 5 in this country, although they 
have magnetic properties quite close to those of alnico 3. 
They have reached the stage of commercial exploitation 
in France where the Societé d’ Electro-Chimie d’ Elec- 
tro-Metallurgie et des Acieres Electriques d’ Ugine 
(Paris, France) has been producing about 600,000 mag- 
nets per year for telephone ear pieces of the Erickson 
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Typical permanent magnets made from ultrafine powdered iron. Properties 
can be varied over a wide range by controlling the density of the compacts. 


design, and about 2,000,000 magnets per year for bicycle 
generators. Magnets for these bicycle generators usually 
contain about 30 per cent cobalt, because with this com- 
position a voltage of about 6.5 volts can be generated, 
compared to 5.7 volts for pure iron magnets, when the 
bicycle travels at a speed of 7 to 15 miles per hr. 

This novel type of permanent magnet is based on the 
fact that iron powder, normally magnetically soft, be- 
comes magnetically hard and thus a permanent magnet 
if the size of the particles of the powder is below a 
certain critical limit. This apparently anomolous_be- 
havior is explained by the concept of magnetic domains 
in which the electron spins of all the atoms are aligned. 
These domains are the basic building blocks of magnets. 
When the size of an iron particle is larger than this 
domain size (about 1500 Angstrom units or 0.00015 cm) 
the particle is magnetically soft. When it is below this 
size, it is a very small permanent magnet. The optimum 
particle size for these fine particles is about 150 Ang- 
strom units. Below this limit the particle begins to lose 
its permanent magnetic qualities because thermal fluc- 
tuations between the atoms destroy the alignment of 
electron spins within the domain. Fig. 1 is a plot of the 
coercive force of the powder as a function of its particle 
size, 


There are several methods available for producing 
material of this degree of fineness in the laboratory. The 
only one to reach commercial production is the reduc- 
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tion of ferrous formate by hydrogen gas at about 315 C. 
The fine iron powder so produced is prevented from 
sintering (increasing its particle size) during reduction 
at this elevated temperature by incorporating into the 
ferrous formate prior to reduction, an oxide irreducible 
by hydrogen. This oxide, which may be calcium or 
aluminum oxide, is present in a concentration of about 
one per cent, and prevents the iron particles from coming 
in contact with each other. The average particle size of 
iron powder so produced is about 250 to 300 Angstrom 
units. 

Iron powder produced for this purpose is considerably 
finer than metal powder manufactured for other uses. 
It is extremely pyrophoric, that is, it will spontaneously 
ignite if exposed to air as a loose powder. As such, this 
powder is processed into magnets either under the pro- 
tective blanket of an inert atmosphere such as nitrogen 
or argon or more practically, by handling the powder 
as a Slurry, using naphtha or some other inexpensive 
inert liquid as the carrier. The liquid is extruded out 
during the pressing operation; when the pressed mag- 
net is coated with a plastic film it is durable. 

Practically, these magnets have magnetic properties 
considerably below the values predicted by theory, al- 
though the requirements for satisfaction of the theory 
seem simple enough. To obtain a coercive force of the 
order of 6000 oersteds, compared to 600 for alnico 5, 
what is needed is a magnet pressed from iron powder 
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consisting of particles of the shape of cigars, their major 
axis being about 700 Angstrom units, their minor axis 
about 150 Angstrom units, and all these particles packed 
together in complete order just as cigars are packed in 
a box. Now, the coercive force will be less if the cigars 
are jumbled up at random, if the ratio of length to 
diameter is less than say four or five to one, or if the 
particle size is larger than the optimum size. None of 
these requirements have yet been attained to any marked 
degree except possibly the optimum particle size, which 
unfortunately will not enhance the coercive force as 
much as the factors of shape and particle alignment. 

The maximum saturation magnetism is that of 100 
percent dense pure iron, about 21,000 gauss. The actual 
saturation magnetism will be a direct function of the 
density of the pressed compact. Thus, if the magnet has 
been pressed to 50 percent of the density of massive 
iron, the saturation magnetism will be 50 percent of 
21,000, and so on. The remanence, in all cases will be 
about 60 percent of the saturation magnetism. Fig. 2 
shows the demagnetization curves of alnico 3, alnico 
4, alnico 5 and a powdered iron magnet pressed to 50 
percent of the theoretical density of iron. The accom- 
panying table shows a comparison of other properties 
of these magnets. 














































































































Fig. 3 shows the approximate demagnetization curves 
for powdered iron magnets pressed to various densities, 
interpolated from experimental data. Densities above 
60 percent of theoretical are usually attained by press- 
ing the powder in a die maintained between 100 and 
200 C. This warm pressing does not increase the particle 
size by sintering. 

These magnets, being pressed powder products, ob- 
viously do not have high mechanical strength, though 
warm pressing to 70 percent of theoretical density 
improves the strength markedly. Further, the shape of 
the magnet must be such that it can be pressed, and 
dimensional tolerances such that it can be pressed to 
finished size, though this latter is usually readily at- 
tained. One of the most serious drawbacks to the use 
of this magnetic material in its present stage of develop- 
ment is the larger volume (about three times) required 
to deliver magnetic energy equivalent to that of an 
alnico 5 magnet. On a weight basis it is not as unfavor- 
able, somewhat less than twice the weight of alnico 5 
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Fig. 1—Coercive force is critical to particle 
size. Theoretically, magnetic energy deliv- 
ered at optimum particles size is consider- 
ably greater than the best alnico material. 





Fig. 2 (Right)—With present limi- 
tations in fine powder manufactur. 
ing processes, the pure iron com. 
pacts have properties closely ap. 
proaching alnico 3 and alnico 4, 
Proper shape and alignment of 
particles could give properties ex- 
ceeding alnico 5. Fig. 3 (Far right) 
—By changing density the reman.- 
ence and coercive force can be 
varied over a wide range while the 
energy product remains essentially 
constant. Warm pressing to 70 per 
cent density markedly increases the 
physical strength of parts. 


Properties of Powdered Iron Magnets 
Compared with the Alnicos 


Powdered __ Alnico 
lron | 3 4 


Property 


Energy product 
BH max X 10° 1.1 1.35 iz 


5800 


Remanence, gauss 


6900 


Coercive force, 
oersteds 4715 470 


Volume for 
equivalent energy 0.82 


Weight for 
equivalent energy 1.4 


Density, gm per cc . 6.9 


for equivalent energy, since the density of these magnets 
is only 50 to 60 percent. 

Despite these present limitations, it is believed that 
appreciable amounts of these magnets could be readily 
adapted for such varied end uses as speedometers, toys, 
telephone receivers, thermostat controls, small instru- 
ments, meters, small motors and generators, and focus- 
ing and ion traps in television. This development will 
be hastened if the quality of the magnets can be im- 
proved, or if a critical shortage develops in materials 
used in the alnicos. oo00 


ELECTRICAL MANUFACTURING 





400 200 
H. oersteds 


Bibliography 


TEW developments in permanent-magnet materials have 
been reported promptly and at length in ELECTRICAL 
MANUFACTURING as data became available. It is interesting 
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N THE preceding issue,* the particular effect of 

new or improved types of laminating resins and 

of laminating techniques were discussed. The pres- 
ent, and concluding, discussion, will emphasize the im- 
provements or special advantages imparted to phenolic 
laminates by means of glass-fiber, nylon-fabric, and 
certain newer synthetic-fiber materials used as fillers. 

Glass-Fiber-Base Laminates. It is difficult to segre- 
gate all glass-based phenolics in one section; for ex- 
ample, glass-based materials were discussed in Part II 
under low-pressure laminates. The overall importance 
of glass-fiber phenolic laminates is that it establishes 
a class of materials with high mechanical strength, high- 
temperature resistance and other associated advantages 
inherent in the glass-fiber content, such as fungus re- 
sistance. Standard NEMA glass-based phenolic grades 
have been established as follows : General-purpose, heat- 
resistant grade G-1 using staple-fiber glass cloth; elec- 
trical, heat-resistant grade G-2, also using staple-fiber 
cloth ; and general-purpose high-impact grade G-3, using 
continuous filament. (NEMA Standards Publication 
No. LP1-1951 provide full details.) Glass-mat is also 
utilized commercially as a filler material. 

Among newer types, the development of an asbestos- 
paper-based, glass-fiber phenolic laminate is designed 
to challenge, performance- and cost-wise. the entry of 
low-pressure glass-polyester laminates in such appli- 
cations as motor slot-wedge insulation. (See Fig. 1.) 
The glass fibers are laid in a parallel order. Since the 
laminate is machined parallel to this direction, the ease 
of machinability or fabrication is not noticeably affected 
by the glass fibers. 

Flexural strength of the phenolic asbestos paper- 
parallel glass-fiber laminate is approximately 30,000 psi 
when each ply of asbestos, 0.015 in. thick, contains 45 
ends of glass per inch. (Higher flexural strength can be 





*See “Wider Design Opportunities with the New Phenolics—Part 
Il: The Laminates (Resins and Techniques), July, 1952, p. 102. 
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Wider desion opportunities 


NEW SYNTHETIC FILLERS; 
SPECIAL COMPOSITIONS 


attained by increasing the glass content.) This flexural 
strength has been found adequate for use in large trac- 
tion motors where strength is a critical factor. It is 
reported (15)+ that a glass-mat-based low-pressure 
polyester laminate tried in the same application had a 
flexural strength of only 23,800 psi. Test data on Mica 
Insulator’s Lamicoid E-781 is shown in Table I. 

Cincinnati Testing and Research Laboratories have 
been investigating the use of phenolic-resin-impregnated 
glass-fiber continuous roving filament which may be 
used to wrap around tubes or around other types of 
construction where concentrated strength is required. 
The continuous roving filament utilizes an untwisted 
glass-yarn, thus providing a much lower raw material 
cost than woven glass-fiber fabric. Cincinnati Testing 
is also developing a glass-fiber-based phenolic com- 
pound using chopped pre-impregnated filament for a 
flock-type molding compound said to retain high phy- 
sical strength at elevated temperatures (for example, 
15,000 psi flexural at 500 F). 

NEMA grades of glass-fiber phenolic (as already 
noted) are either of the staple-fiber or continuous-fila- 
ment type. Owens-Corning Fiberglas is now developing 
a new type of base fabric which is a combination of 
continuous-filament and staple yarns, and is designed 
to combine the high-tensile, flexural and compressive 
strengths of the continuous-filament fibers with the 
much higher bonding strength available heretofore only 
in more expensive staple cloth. In addition, the use of 
these combination staple and continuous-filament ma- 
terials is expected to permit easier and more thorough 
saturation of the fabric by the laminating resin. The 
combination-yarn cloth would run in thicknesses of 


0.015 to 0.050 in. 


Owing to the increased bond strength, laminates made 





t Italic numerals in parentheses apply to_references at end of article. 
(References Nos. 1-12 are found in Part I, June issue; Nos. 13-18 in 
Part II, July.) 
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of these combination fabrics should have 
better machinability and, in lesser thick- 
nesses, better punching characteristics, 
since there will be less tendency to delami- 
nate in thin or intricate cross sections. 
Both electrical and mechanical properties 
of laminates made with the combination 
fabrics should be pretty much the same as 
that of the NEMA glass-phenolics. 

Another indicated development is a com- 
bination of Kraft paper with glass-fiber 
materials to provide a laminate exhibiting 
the dimensional stability of the glass-fiber 
base plus the excellent electrical character- 
istics that are inherent in the paper, yet at 
much lower costs than the standard 
NEMA canvas-base (CE) and linen-based 
(LE) electrical grades. Moreover, by 
proper cross-laminations, the impact 
strengths could be made considerably high- 
er than are available with the CE and LE 
materials. Experimental samples of the 
Kraft-glass fiber combinations are already 
under evaluation. 

Nylon-Fabric-Based Laminates. The 
unique properties that nylon-fabric filler 
imparts to phenolics have already been dis- 
cussed in Part I of this article. The same 
attributes are in the main found in laminates made with 
a woven nylon fabric and low-loss resins. 

Phenolic nylon laminates are now being made to meet 
the military specification MIL-P-15047A and also con- 
form to NEMA standards for nylon-base Grade N-1. 
NEMA gives the following engineering information 
concerning this grade: “Excellent electrical properties 
under high humidity conditions. Good impact strength 
but subject to flow or creep especially at temperatures 
higher than normal. Nylon-base laminates are suitable 
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Fig. 1—These slot wedges made from Lamicoid E-781 asbestos-paper- 
base phenolic laminate with parallel glass fibers were used in traction 
motors to obtain maximum physical strength. 


for application in the electronic and high-frequency 
fields and provide superior insulation resistance under 
high humidities. Their high flow or creep, particularly 
under hot conditions, requires special handling and de- 
sign considerations.” Inherent characteristics of nylon 
also contribute resilience. The laminates therefore may 
also be postformed with ease. In general, applications 
fall in two categories: (1) for insulating parts in elec- 
tronic equipments ; and (2) for mechanical parts where 
a high degree of toughness and some flexibility are de- 
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Table I—Test Data on Asbestos-Paper- 
Based Phenolic Laminate Containing 
Parallel Glass Fibers’ 


Average values 
(all 3/16-in. 
thick) 












Property 






Water absorption, per cent 
Precond. E-1/105; cond. D-24/23» 0.70 

Specific gravity i772 
Impact strength, Izod, ft-lb/in. 

nd. E-48/50, tested edgewise, 

lengthwise° 7.48 
Flexural strength, psi 
Cond. A, tested flatwise4 













lengthwise 28,450 
crosswise 9,410 
Tensile strength, psi, Cond. A 
lengthwise 19,920 
Compressive strength, psi 
Cond. A, tested flatwise 30,540 


Tests on slot wedges: 
Thermal dimensional stability 
after 20 hr at 250 C, per cent 


Change thickness +0.7 

Change width —0.6 

Change weight —4.3 
Shear strength, psi 

Cond. A 5520 

Cond. E-20/250° 5210 

Change in per cent —5.5 















* Lamicoid E-781, Mica Insulator Co. 

» Preconditioning E-1/105 means dried for 1 hr at 105 C: conditioning 
D-24/23 means immersed in water for 24 hr at 23 C. 

© Condition E-48/50, dried for 48 hr at 50 C 

4 As received 

* Dried for 20 hr at 250 C. 


Table Il—Comparative Properties of 
Orlon-Based and Nylon-Based 
Phenolic Laminates‘ 










Property Orlon” Nylon‘ 






Water absorption, per cent ‘ 































Vy in. 0.14 0.59 

ly in. 0.08 0.20 
Flexural strength, psi, flatwise 

Lengthwise 22,000 16,700 

Crosswise 20,000 13,600 
Insulation resistance, megohms 

Cond. A@ 1,000,000 1,000,000 

Cond. C-96/35 /96¢ ; 1,000,000 500,000 
Power factor, 1 mc 

Cond. A 0.017 0.017 

Cond. D-24/25! 0.018 0.020 

Stabilized—Cond. A 0.011 0.013 

Cond. D-24/25 0.012 0.020 

Dielectric constant, 1 mc 

Cond. A 


Cond. D-24/25 
Stabilized—Cond. A 
Cond. D-24/25 
Loss factor, 1 mc 


www ww 
toto ew 
Ae ee ee ew 
Wwhoawts 


Cond. A 0.056 0.054 
Cond. D-24/25 0.058 0.066 
Stabilized—Cond. A 0.036 0.042 

Cond. D-24/25 0.038 0.066 


Dielectric strength, Cond. A 
perpend. to laminations, 
\%-in., short time, vpm 590+ 175 


parallel to laminations, 
1%-in., short time, kv | 57 68 





* Source: Mica Insulator Co. Technical Department Report No. 112 
» Mica Insulators J-10301 

© Lamicoid 6051 

4 As received 

©96 hr at 35 C and 90 per cent RH. 
f Immersed in water for 24 hr at 25 C. 


sired. The inherent funginert property of nylon is an- 
other advantage. 

Typical properties of sheet stock are as follows: In- 
sulation resistance, 50,000 megohms, power factor at 
1 megacycle, 0.017 to 0.018; dielectric constant at 1 me, 
3.46; Izod impact strength, 6.0 to 6.5 ft-lb/in. notch 
flatwise, 3.5 ft-lb edgewise; flexural strength, flatwise, 
12,000 to 13,000 psi. Navy condition E/96/50 (96 hr 
at 50 C) applies to insulation resistance and power factor 
values ; condition E-48/50 to the impact strength. Ny- 
lon-fabric based laminates are supplied in molded tubes 
and rods as well as in sheets. Typical commercial grades 
are Continental-Diamond’s Dilectro MRC-5 and For- 
mica’s YN-25. 

Some typical applications (YN-25 used) : A mount- 
ing panel for an electronic hearing aid. Intricate punch- 
ing required; postforming makes possible offset and 
bend details. Elimination of leakage-noise in the circuit 
is obtained as a result of the low-loss properties. In an- 
other application a two-part assembly weighing about 
4 lb was molded from sheet stock and was used to in- 
sulate a metal antenna mast on Air Force planes. 


Orlon-Based Laminates 


Other Synthetic-Fabric Fillers. Although not as com- 
mercially advanced as nylon fabric, other synthetic 
fabrics have been investigated for phenolic laminates, 
with some interesting possibilities. Of potentially major 
importance are the following: E. I. du Pont’s Orlon— 
an acrylic fiber from which woven fabrics are produced ; 
Du Pont’s Dacron, a relatively recent polyester fiber 
which is the reaction product of diethylene glycol and 
terephthalic acid; Carbide and Carbon’s Dynel, a vinyl 
chloride-acrylonitrile synthetic fiber. 

The most interesting at present is probably Orlon, 
as the comparative data in Table II would indicate. 
Water absorption, insulation resistance and power fac- 
tor under moist and dry conditions, and dielectric 
strength both parallel and perpendicular to lamination 
are very good. For phenolic-type laminates the Orlon- 
filled show good arc resistance. This was substantiated 
through comparative tests on nylon-, cotton-, glass- 
and paper-based laminates, all prepared with the same 
grade of phenolic resin. Phenolic Orlon laminates can 
be made which have arc resistance values (ASTM D- 
495-48T) of 65 sec. Values for flexural strength indi- 
cate that Orlon phenolic laminate may be at least com- 
parable to nylon laminates in mechanical strength. Data 
on tensile and impact strengths, however, are still in- 
sufficient for comparison of all mechanical properties. 

For other than electrical grades of phenolic laminates, 
the inherent chemical and solvent resistance provides 
an excellent base material for acid-, alkali-, and solvent- 
resistant laminates. By the proper selection of an acid- 
resistant or of an alkali-resistant phenolic laminating 
resin, Orlon laminates can be produced which may 
possess either acid resistance or alkali resistance. 

Other synthetic organic fibers provide new base ma- 
terials with which laminates can be developed for special 
properties such as flame resistance, improved dimen- 
sional stability, and heat resistance. 

Another interesting developement is the line of 100- 
per cent synthetic-fiber bonded fabrics known as Wind- 
sor Felts now being developed by the American Felt 
Company. These appear to have some good possibilities 
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as base fabrics for plastics laminates. They are essen- 
tially blends of thermoplastic binder-fibers in combina- 
tion with various synthetic fibers such as Orlon, Vinyon 
(Carbide and Carbon’s copolymerized-vinyl fiber) and 
nylon, also glass fibers, asbestos, and cotton. Experi- 
mental laminate properties have already been released 
in this publication. (19) 

Recent addition to this series is a high-density sheet 
made from nylon carded stock in which the fibers are 
bonded by Vinyon. The manufacturing process produces 
a build up to a sheet weighing 3.3 lb per sq yd and run- 
ning 0.230 in. thick in contrast with a normal carded 
nylon sheet weighing about 4 oz per sq yd. Actually 
this sheet can be built up to a density of 10 Ib per sq yd, 
in 1 in. thickness. Owing to this greatly increased den- 
sity and high fiber content it is possible to attain finish- 
ed products of high impact and tensile strength and 
other desirable physical properties. In addition to Vin- 
yon, plasticized cellulose acetate, PlasTECA, made by 
Tennessee Eastman Company, can be used as a binder. 
The acetate filler is said to provide particularly good 
heat stability. 

This material, designated No. 3106-NY Tan Nylon 
Garnett, can be used as a filler for flat laminates, both 
for high- and low-pressure application. In preforming 
operations, it can be die-cut to fit a mold, then suitably 
impregnated with the resin, and molded under pressure 
as may be required. Layup time and other manufactur- 
ing operations are thus considerably simplified. Similar 
high-density filler materials can be made with cotton 
and glass-fiber materials, again using either Vinyon or 
PlasTECA as the binder. The No. 3106-NY sheet is 
not yet in commercial usage, but evaluation work is 
being done; specific property data in laminates and 
molded parts are expected soon. 

Rubber-Phenolic Laminates. Part I of this article 
discussed nitrile-rubber-phenolic molding compounds at 
some length. There has been no comparable commercial 
use of rubber-phenolic resin in laminates as yet. How- 


ever, the extension of these resins to laminates seems 





Fig. 2—Test specimen of Synthane’s new flame-retardant 
phenolic laminate (left specimen) compared to stand- 
ard laminate (right): A. Fifteen seconds after exposure 
to Bunsen-burner flame. B. Two seconds after removal 
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logical wherever high-impact strength, toughness, and 
flexibility are desired. Suggested applications include 
gears carrying a heavy load; spools and shuttles and 
similar parts in textile machinery; aircraft and other 
parts subjected to vibration; gaskets; and generally 
where repeated impact is encountered. In macerated 
form, rubber-phenolic laminates could be used for mold- 
ing caster wheels for industrial and other equipment. 

The following impact strength data have been re- 
leased by General Electric Company based on laminates 
made with its G-E 12359 rubber-phenolic laminating 
resin: 


Izod Impact Strength, ft-lb/in. of notch, lengthwise 
X-grade filler C-grade filler 


(Kraft paper) (cotton fabric) 
NEMA specifications 0.55 2.10 
Rubber-phenolic, 
typical analysis 1.4-1.73 4.5-5.0 


Synvar Corp. also has a rubber-modified phenolic 
for laminating purposes, which is designated “RC.” 

One disadvantage of rubber-phenolic laminates is 
their lower cold flow compared with the straight phe- 
nolic grades; another is the present higher cost. 

Cotton-Linter-Based Laminates. By using plasticized 
phenol-formaldehyde laminating resins in conjunction 
with cotton-linter papers, laminates of exceptionally 
good cold-punching and shearing characteristics can be 
developed. These laminates can be made in thicknesses 
up to 4% in. and exhibit most of the physical properties 
required for NEMA Grade P. There is some opinion 
that this type of laminate is superior in cold shearing 
qualities to other phenolic laminates made with Kraft, 
alpha cellulose or rag paper. 

This development, however, has been hampered by 
the relative high price and short supply of cotton lint- 
ers, since these are strategic military materials. Nor- 
mally the price of cotton linters is competitive with that 
of alpha-cellulose papers. Mica Insulator’s Lamicoid 
No. 6012 is a phenolic cotton-linter type. 





of flame the flame-retardant laminate is beginning to 
extinguish itself. C. About 19 sec later the flame-retard- 
ant specimen has stopped burning: 
afterglow is exhibited. 


no objectionable 
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Non-Woven Cotton-Based Laminate. This type of 
laminate has been in commercial production for the 
past few years and derives its special properties from 
its filler, which is a bonded fabric consisting of long- 
fiber virgin cotton with almost completely random fiber 
distribution. The random distribution imparts to the 
fabric practically equal mechanical strength in all di- 
rections parallel to its surface. 

The finished laminate also exhibits impact, flexural 
and tensile strength approximately equal in all direc- 
tions. The mechanical properties are in the main equal 
to or superior to the woven-cotton-base materials such 
as Grade C. Combined with these mechanical proper- 
ties, these laminates have the appearance of paper-based 
laminates and can be machined and fabricated to the 
smoothness of the latter. Exceptionally close tolerances 
may be attained. It is necessary, however, to follow 
special fabricating methods as may be recommended 
by the laminators. Typical good applications have been 
found in textile machinery parts such as bobbin heads. 
Other uses such as fine pitch gears have been sug- 
gested. 

These laminates are usually available only in sheet 
form and in turned rods. Typical commercial grades 
are Mica Insulator’s Lamicoid E-759 and Continental- 
Diamond’s Dilecto CRD. Average flexural strength 
(%-in. thickness) is 22,000 to*26,000 psi, lengthwise 
and 21,500 to 25,000 crosswise. Tensile strength is 
14,500 to 15,000 psi lengthwise, and 14,000 psi cross- 
wise. Compressive strength is 40,000 to 42,000 psi. 
Izod impact strength, edgewise, is 1.5 to 1.70 ft-lb/in. 
notch lengthwise; and 1.5 to 1.65 ft-lb crosswise. 


Flame-Resistant Laminates. Spurred on by Navy re- 
quirements, there is apparently some intensive work 
in the direction of phenolic laminates with a higher 
degree of fire resistance than the asbestos-filled phe- 


Table IlI—Typical Properties of 
Epoxy-Glass Laminates’ 


| 
Amine-cured | 


Property resin” Acid-cured‘ 


Cure conditions: 
Temperature, deg F | 300 375 
Time, min 30 15 

3 300 

63,500 


Pressure, psi 
Flexural strength, psi 
Modulus in flexure, 

x 106 psi 3.3 3.8 
Rockwell hardness M110 M98 
Specific gravity 1.69 1.79 
Resin content, per cent 45.2 45 
Moisture absorption: 

48 hr, per cent 2.14 — 

7 days 25 C per cent — 0.37 
Dielectric constant, 

3000 megacycles 3.82 
Loss tangent, 

3000 megacycles 


71,200-75,000 


0.172 


® Source: Wismer and Charlton (22 


> Data by Silvers and Atkinson, Modern Plastics, November 1950, p. 118. 
Resins were condensed by using amine catalyst. 

© Houghton Laboratories, Inc., Olean, N. Y. These laminates (a later de- 
velopment) use acid catalysts, such as acid anhydrides, as well as some 
improved laminating techniques. Resulting laminates apparently show better 
electrical and physical properties, especially moisture absorption. 








nolics. The term “‘flame-resistant” is, of course, fre. 
quently used too loosely since in most instances jt 
actually applies to flame-retardant properties. As al- 
ready indicated in Part I of this article, it is understood 
that at least one source has developed a laminate claimed 
to be unusually “flame-resistant’’ and it has already 
been applied to large electrical apparatus. No further 
details can be released owing to a patent situation. 

Aside from such undisclosed developments, Synthane 
Corp. has recently announced a flame-retardant lami- 
nate (incorporating an inhibitor in the resin) with 
significant improvement in self-extinguishing proper- 
ties (see Fig. 2). Westinghouse has developed a new 
flame-retardant grade of its phenolic-resin cotton-duck- 
base laminate specially developed for molded aircraft 
pulleys. The new laminate is claimed to be almost 
instantaneously self-extinguishing. 

Essentially, of course, with an organic-resin impreg- 
nation a completely flame-resistant material cannot be 
achieved since the resin itself is subject to carboniza- 
tion. The flame resistance therefore becomes a function 
of the nature and structure of the filler, some modifi- 
cation of the resin, the addition of inhibitors, or a com- 
bination of these factors. 


Melamine-Surfaced Phenolic-Core Laminates. A big 
market is seen for laminates of this description for such 
use as television cabinets, also in transmitting-studio 
equipment, and for similar decorative housing purposes 
in electrical equipment where cabinet wood may now 
be used. In this combination, the phenolic core provides 
the inherent useful properties of phenolic laminates, 
the melamine facing provides surface hardness, abra- 
sion resistance, and an attractive appearance in a good 
range of colors typical of melamines. 

An essential in this type of laminate is the use of a 
good phenolic resin to provide stable properties. The 
resin must be nonbleeding so that it does not penetrate 
the melamine surface and impair surface appearance. 
A combination of say 30 to 35 per cent phenolic resin 
content in the core and 60 to 65 per cent melamine 
resin in the surface layer is believed to provide an 
optimum matching of dimensional stability. At least 
one of the leading television receiver manufacturers is 
now using the melamine-faced phenolic-core laminates 
for console cabinets on a production basis. 

Typical of a special phenolic resin for these decora- 
tive laminates is Monsanto’s general-purpose laminat- 
ing varnish Resinox 444, developed for treatment of 
the core material. It offers the laminator suitable prop- 
erties that make possible the production of saturated 
sheets having ample flow at low volatile and resin con- 
tents and thus excellent bonding and low-water-ab- 
sorption characteristics. 

Impregnated Wood Laminates. Phenolic-resin-im- 
pregnated wood veneers, converted under heat and pres- 
sure, form a class of laminates with growing applications 
for power transmission and control parts. Known com- 
mercially as Formica’s Pregwood, Strata-Wood, and 
Gauge-Wood, these materials feature low cost and high 
strength. Pregwood 1100, for example, provides over- 
all high physical strength; Pregwood 3100 is lighter 
in weight and provides low density and good dimen- 
sional stability. Strata-Wood is a hard, dense product 
with high moisture resistance. 
(Continued on page 314) 


ELECTRICAL MANUFACTURING 


designing 


Cermostat Systems 


‘ ilt-i a Heat transfer 
In a built-in temperature-controlled oe 


heating system, design of heater Soe, ape 
; : g 

and thermostat must go hand in (*) (7) 

hand; temperature gradient con- 


cept is important as a design factor. 


Thermostat ON 


F. F. YANIKOSKI ,{oradient for 
Project Engineer 


Fenwal, Incorporated 


SUAL practice in developing electrically heated 
equipment is to design the heater system first 
. > . ¢ > — aca - newentnan 1 
and then add a temperature control system. But ie Ae 
this approach should be reversed because the heater heater circuit at a ua deadtae 
and its relation to the thermostat are not isolated design fixed temperature lower than that 
Ree. t seen iii ok li aaa ; Lngies at the switchan 
elements but integral parts of the equipment design. amount depending 
All too often complete redesign of the equipment 1s on heat loss 
necessary after considerable design time has been spent 
because temperature was not being properly controlled. 
Essential elements of a temperature control system 
include : 
1. Heater 


/ 
‘ 





Temperature —> 








Heat path length 


. Thermostat to control electrical energy to the 
heater 
Useful load or region in a body where the tem- 
perature must be controlled 

4. Conducting medium. 

Effect of temperature gradient, a factor often over- 
looked, is responsible for many problems encountered 
in design of thermostat control systems. A thermostat 
controls heat flow that cannot exist without a tempera- 
ture gradient. Conversely, the magnitude of the tem- 
perature gradient depends on the amount of heat flow- 
ing. Since a thermostat changes the quantity of heat 
flowing through a system, temperature gradient must 
also vary. 


_-tAfter heater 
goes on 


Overshoot 
temperature 
atter thermostat 
cuts the heater 
off, due to flow 
of heat from 
heater and 


Temperature —> 


existence of temperature gradient in a control sys- 
tem clearly indicates that all parts of the system are not eee 
at the same temperature. However, it is a fallacy to : the load is 
assume that a eae surface reading represents lista 9 ee nee 

‘ 's heater. at the thermostat 

the temperature at the thermostat and attribute the dif- goes on 
ference to an incorrect thermostat setting. Even where 
the actual reason for such a difference is known, de- 
signers often do not realize that the amount of tem- 
perature offset is variable. Gradient increases with an 
increase in heat flow and, as a result, the differences Fig. 1 (Top)—Heat lose affects temperature 
in temperature between different points also increase. at the load. Fig. 2 (Bottom)—Temperature 
For example, in Fig. 1 where the thermostat is located gradients change during the 





Thermostat 
differential-- 


/ \ 
Thermostat cuts heat off “HeatON 


heating cycle. 
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Table |—Thermal Conductivity of Metals 
Typical Values* 


Material BTM/Ib/deg F 
Copper 2700 
Aluminum (Alcon 2S) 1540 
Red Brass (Wrought) 1100 
Beryllium Copper 650 
Aluminum (Alcoa 220) 610 
Carbon Steel 460 
Cast Iron 310 
Monel (Cast or Wrought) 180 
Stainless Steel (410) 160 
Stainless Steel (302) 113 
Inconel 104 
Invar 73 





* Actual values depend on composition, heat treatment, 
cold work, aging, etc. 


between the load and heater, the temperature at the 
load will always be lower than that at the thermostat. 
Although the thermostat closes the heater circuit at a 
fixed temperature, the load temperature drops as an 
increase in heat flow (away from the heater) produces 
a higher gradient. The temperature difference between 
thermostat and load is usually greater when the size 
of the system is larger. A thermostat operates only in 
accordance with the temperature it senses and cannot 
compensate for the location and temperature of the load 
or the ratio of useful to wasted heat. 

Existence of temperature gradient is also a great ad- 
vantage. The broad use of low-cost ON-OFF types of 
control is possible mostly because proper utilization of 
temperature gradient can provide smooth control at 
the load although heat is supplied intermittently at a 
much higher temperature level. As shown in Fig. 2 for 
a simple system, temperature gradient in an ON-OFF 
type of control system varies with time in a cyclic 
fashion. Because the load is located at some dis- 
tance from the thermostat and heater, its tempera- 
ture bandwidth is small, even though the interior of 
the heater may be at red heat (high peak in tempera- 
ture curve) seconds after the thermostat contacts close. 
Heat flowing “down hill” to all other parts of the 
system gradually raises temperature at all points. Al- 







| Control 
temperature 


Contact 
action 





A 
Low heart loss, Medium heat loss, 
short pulses, optimum 
long cycle control 
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B Cc 

High heat loss, 
long cycle, 

wide variations 


Fig. 3 (Left)—System with variable heat losses; thermo- 
stat is close to auxiliary heater. Optimum design incorpo- 
rates a heater that provides about 50 per cent time on, as 


though the actual temperature gradients in a system 
depend on many factors and are difficult to determine 
mathematically, in general, the amplitude of cyclic 
fluctuation in temperature decreases with distance from 
the source of heat. Therefore, the load normally should 
be further from the heater than is the thermostat al- 
though equidistant or parallel arrangements are fre- 
quently satisfactory. 

The logical method of insuring a minimum tempera- 
ture bandwidth at the load seems to be maximum 
separation of the heater and load, with the thermostat 
as Close as possible to the heater. The optimum sep- 
aration, however, depends on the size, weight-and cost 
of the heated mass between the heater and load as 
well as the maximum allowable offset in mean tempera- 
ture between load and thermostat. The larger the sep- 
aration between thermostat and load, the greater the 
variation in mean load temperature as heat demand 
changes. 

If the temperature offset between load and thermo- 
stat must then be reduced, the thermostat may be 
placed adjacent to the load (rather than the heater) so 
that both are widely separated from the heater. Al- 
though such an arrangement insures minimum fluctua- 
tion in mean temperature with changes in heat demand, 
the temperature bandwidth at the load is large because 
excessive overshoot (and undershoot) is produced. The 
thermostat does not control the heater closely because 
of the time lag required for heat flow to travel from 
the heater to the thermostat. More heat now flows to 
the load after the thermostat has shut off the heater 
than if the thermostat was close to the heater. 

Relative positions of thermostat and load with respect 
to the heater thus is a compromise between minimum 
change in mean temperature with variation in heat 
demand and minimum temperature bandwidth. Both 
cannot be achieved. When slower cycling is required 
to increase the life of the equipment, wider bandwidth 
is a natural result and must be accepted. When the 
load is fixed the optimum location of the thermostat 
and heater should be determined by carefully controlled 
tests, including operation of the system at both extremes 
of probable exposure in normal use. If the load must 
be maintained within narrow temperature limits, the 
thermostat can usually be placed closer to the heater 
and further from the load as changes in ambient tem- 





‘instantaneous 
control temperature 


Lnstantarieous 
heat demand 


Equilibrium control temperature 











Heater output= Total heat losses ——> 










shown at B for average demand. Fig. 4—Heat output vs 
temperature, or droop characteristic of a non-resetting pro- 
portioning controller. Balance point depends on heat loss. 
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perature and other factors producing variation in heat 
demand become smaller. 

When the thermostat cannot be placed near the main 
heater to reduce load temperature bandwidth, a smal} 
auxiliary heater is sometimes located adjacent to the 
thermostat. Such an arrangement, equivalent to placing 
the thermostat near the main heater, results in narrower 
temperature bandwidth but also results in larger chang- 
es in mean load temperature as heat demand varies. In 
effect, use of an auxiliary heater near the thermostat 
reduces the temperature differential of the thermostat 
because the heater circuits are opened sooner. Reduction 
of the operating differential of thermostats in this man- 
ner has inherent disadvantages. 

Heat capacity of the material between the load and 
thermostat produces a smaller cyclic temperature varia- 
tion at the load, as compared to that at the thermostat. 
In both thermal and electrical systems, a given capac- 
itance which levels the peaks is less effective as the fre- 
quency of cycling decreases. In a thermal system, the 
cycling rate approaches critically low values as the heat- 
er operates near zero per cent or 100 per cent time. 
In such critical cases, the cooling or heating interval 
is proportionately too long and the “averaging” function 
of the heat capacity of the mass is lost. 

Schematic chart records shown in Fig. 3 represent a 
system with variable heat losses in which the thermostat 
is close to the heater, The averaging function is clearly 
most effective at B where the variation in load tempera- 
ture is smallest. Although the heating interval at C is 
quite long the use of an auxiliary heater near the switch 
results in short heat pulses which are smoothed out 
before reaching the load. 

Optimum averaging effect of the mass is obtained 
when neither the heating time nor the cooling time is 
excessively long. It is therefore advantageous to select 
a heater output which results in approximately 50 per 
cent time on for average conditions of heat demand. 
Where the exposure of the heated system is such that 
the demand varies excessively, performance should be 
checked under test conditions simulating both extremes. 

To avoid the conditions as at A and C in Fig. 3, the 
maximum and minimum loss can both be increased 
simply by raising operating temperature. While this 
method is effective, it may not be practical because the 
heat demand may become too large, or temperature 
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Sleeve 


Fig. 5—In this type of slow-make-and-break switch (Fen- 
wal) expanding shell stretches the formed strut to open 
the contacts as temperature increases. 
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To Calibrate 


Case History A 
" Thermocouples 


‘EVERAL basic principles of temperature control are 
illustrated in this instrument used by a manufacturer 
of electric appliances. Thermocouples are calibrated by 
placing them in slots in the brass block, which is main- 
tained at a constant temperature. The block and thermo- 
couples are heated by two 100-watt cartridge heaters 
inserted into drilled holes. The temperature of the block 
and thermocouples under test are maintained within 0.1 
F by a thermostat inserted into the block midway be- 
tween the two cartridge heaters and directly under the 
slots provided for the thermocouples. Every effort was 
made to insure that the variation in the calibrating 
temperature is held as close as possible to the sensitivity 
of the thermostat. The load variation has been kept this 
small by: 
1. The brass block which has high thermal conductiv- 
ity and small gradient. 
Heater slots for the thermocouples and the thermo- 
stat are all close together to minimize thermal lag. 
3. The cartridge heats along the full length of the 
thermostat and thermocouple slots. 


2 


limits of wiring, electronic components, and lubricants 
may be exceeded, or warmup time may be too long. 

Cyclic variations in a thermostatic control system 
may be minimized or even eliminated by using a con- 
tinuous rather than an intermittent heat supply. The 
heat output of a continuous heat supply varies in pro- 
portion to the loss, which gives rise to the term “pro- 
portional controller.” In their simplest form, propor- 
tional controllers provide more flow of heat as the tem- 
perature of the sensing device drops. A curve of heat 
output versus temperature has a negative slope, Fig. 4, 
often referred to as a “droop” characteristic. The equi- 
librium control temperature on this curve depends on 
the heat loss of the system at any given time. If heat 
losses are subject to considerable variation, the equilib- 
rium temperature at the thermostat sensing element like- 
wise varies. It is not feasible to reduce the slope beyond 
certain limits, because the system temperature then 
oscillates, the control is no longer proportional and the 
bandwidth may be excessive. 

Controls are available which have the advantages of 
proportional heating while eliminating the offset due 
to droop. Anticipator and damping circuits are com- 
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bined with “proportional reset” circuits to provide rapid 
rates of temperature correction with no overshoot, oscil- 
lation or droop. However, the majority of thermostatic 
systems do not require this degree of control nor jus- 
tify its higher cost. 

The most common type of temperature control 1s the 


THERMOSWITCH 
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Laminating 


History B 
Case ory ieee 


eee plastics parts up to 6 in. square are 
made between the electrically heated platens in this 
small Carver press. One thermostat controls the heat to 
each platen, lower and upper, holding temperatures 
between 250 and 350 F. Each platen is heated by two 
cartridge heaters; electric load for the press is from 600 
to 1140 watts, usually at 115 volts a-c. In spite of the 
suddenly applied load as the press is switched on, platen 
temperature is maintained within +4 F. In both the 
lower and upper platens the thermostat is placed between 
the two cartridge heaters but quite close to one of them. 
Symmetry was resisted to obtain closer temperature 
control by locating the thermostat adjacent to one of 
the heaters. Switching is determined by the temperature 
of only one heater, but the two heaters are in parallel. 


Oood 
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ON-OFF electrical thermostat. It can be used either 
with a single heater or in combination with additional 
switches or heaters in order to minimize control band- 
width, increase warmup heating rates with minimum 
overshoot, reduce temperature offset between the ther- 
mostat and the load, and approximate other advantages 
provided in more expensive controllers. 

There are two basic types of ON-OFF switches, 
snap-action and slow-make-and-break switches. In snap- 
action switches a detent mechanism restrains contact 
motion until the force developed by the tenaperature- 
sensitive element reaches equilibrium with the detent, 
The detent then releases rapidly and the contacts close 
or open. The action on heating and cooling is identical 
and typically requires a temperature change or differ- 
ential of several degrees to overcome the detent. The 
term differential is frequently and incorrectly used 
interchangeably with sensitivity; actually an increase 
in differential corresponds to a decrease in sensitivity, 
Advantages of snap-action are greater current rating 
for mechanisms of comparable size, and less suscep- 
tibility to change in differential as a function of the 
electrical load. The principal disadvantage of snap- 
action switches is a wide differential. 

Slow-make-and-break switches incorporate no detent 
and the motion of the contacts is substantially a linear 
function of temperature. The switch differential, de- 
pendent on the current controlled by the switch, can 
be made very small and is minimum at small electrical 
loads. For this reason, current is often controlled by 
a relay rather than directly by the thermostat. As the 
electrical load increases, the resistance to vibration in- 
creases. The differential also increases but in practical 
use remains significantly less than that of typical snap- 
action switches. Control bandwidths of less than 1 F are 
common for precision slow-make-and-break switches. 

One type of slow-make-and-break switch commonly 
used for close temperature control is shown in Fig. 5. 
The electrical contacts are mounted on and electrically 
insulated from struts held under tension in a brass or 
stainless steel shell. The struts are formed to hold the 
contacts together. Expansion of the shell on tempera- 
ture rise straightens the struts which separate the con- 
tacts. On cooling the contracting shell permits the struts 
to re-close the contacts. The threaded adjusting sleeve 
can change the temperature setting over a range of 
several hundred deg. 


Factors Affecting Sensitivity 


Closeness of control in such a thermostat depends on 
several design elements. The active member that senses 
temperature changes should have low mass to respond 
with minimum delay and should make intimate contact 
with its surroundings. In the design shown in Fig. 5, 
the geometry of the struts amplifies the contact motion 
to provide ON-OFF action for shell temperature varia- 
tions smaller than 1 F. Switches using this construction 
have controlled the temperature in an agitated water 
bath within less than 0.1 F. The switch differential 1s 
actually only a small fraction of the total temperature 
variation. In most applications, the difference between 
switch differential and total load temperature variations 
is produced principally by overshoot after the switch 
opens the heater. In general, the system temperature 
bandwidth decreases as the switch sensitivity is increas- 
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ed, and the use of a high-sensitivity switch permits 
more freedom of design in the remainder of the heated 
system. 

Best temperature control with minimum heat input 
is obtained when the conduction rate within a thermal 
system is high and the conduction of heat away from 
the system is low. In a heated press, for example, a 
platen of aluminum would give good heat conduction 
but the strength and hardness needed would call for 
steel or cast iron. Also the platen must be solidly fixed 
to the jaws of the press, which results in substantial 
heat flow from the platen to the remainder of the press. 
A connecting block of metal having even the lowest 
conductivity obtainable would allow the escape of a 
large amount of heat and the development of high tem- 
perature gradients within the platen. The thermal sys- 
tem cannot be considered as existing entirely in the 
platen itself, since isolation is so poor that the thermal 
line of demarcation between the platen and the remain- 
der of the press is debatable. However, the flow of heat 


a= Overshoot, 
, é 


Temperature 


wide band width 


Time 


Fig. 9—Without anticipation function high- 
er heater output needed for quick warm-up 
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Fig. 6—Maintenance heater circuit; 300-watt element is on continu- 
ously while the 200-watt heater is on according to demand. Fig. 7— 
Variable transformer in this maintenance heater circuit adjusts pro- 
portion to level of demand. Fig. 8—System providing dual heat control 
where closer regulation of temperature is needed. Heaters are shown 
located on centerline of a rotating platen; for a larger diameter 
rollers several heaters would be used in parallel and uniformly spaced. 


between the platen and its mounting base can be re- 
duced somewhat by the use of standoff bosses to mini- 
mize areas of contact. Further thermal isolation can be 
accomplished by filling the gap with a pad of mineral 
wool. Unless the thermal system is reasonably insulated 
from the large connecting mass of the press, there is 
little to be gained by insulating any exterior surfaces 
of the platen. 

In applications where there is more freedom in the 
choice of material it is desirable to take advantage of 
wide variations in the thermal conductivities of different 
metals as shown in Table I. Note that the largest ther- 
mal conductivity is 37 times the smallest among the 
common materials listed. A high conductivity material 
is selected for heat conduction within a heated system, 
while a material with a low conductivity is more satis- 
factory as an insulating mounting. 

In most heated systems it is advantageous to use 
commercially available unit-type heaters which can 
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“COMPACT RADIO 


THE PROBLEM: Te reduce the size, 
weight and floor space of this l-kw AM 
transmitter with no loss in performance. 


@ Pattern set by redesign of a 10-kw transmitter 
about a year earlier called attention to possibilities 
for redesign of the 1-kw transmitter shown in Fig. 
1. The earlier project led to development of an 
improved and space-saving cabinet design embody- 
ing a vertical chassis, formed aluminum sides and 
sliding doors.* Could this 1-kw transmitter, now 
housed in three cabinets, be compacted into one 
cubicle of the new design? Fig. 2 shows the 
answer. 

Four major requirements were set up to guide 
the projects of compacting this transmitter : 


* See “Mechanical Design of a 10-kw Radio Transmitter,’’ by 
M. H. Hutt, Exvectricat MANUFACTURING, November 1951, 
page 92. 


Fig. 3—In the former model 
access was provided to all 
tubes and components by 
swinging doors at the rear; 
meter panels on the front 
were hinged at the _ top. 


1. Simplify circuitry and operation 
Reduce operating costs 
Performance must be improved 


? 
5 
0d 
4. No sacrifice in reliability and accessibility. 


Several refinements and improvements in cir- 
cuits contributed to all of these objectives. The 
previous model used a push-pull power amplifier 
for reduction of second harmonic radiation. An 
improved harmonic filter in the new transmitter 
reduced the radiation to such an extent that a 
single-ended circuit could be employed. This per- 
mitted the use of fewer and smaller r-f components 
and simplified the tuning. A broad-band neutraliz- 
ing circuit added in the power amplifier also re- 


Fig. 1—Predecessor of the new I1- 
kw radio transmitter, this model re- 
quired three cabinet sections occu- 
pying 14.5 sq ft of floor space; addi- 
tional room behind the cabinet was 
needed to clear swinging doors. 
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L. S. LAPPIN 


TRANSMITTER “22 


Radio Corporation of America 


THE SOLUTION: Simplification 
of cireuitry and use of new at tate all . , — 
unit cubicle with sliding doors. rE 


duced space requirements, simplified tuning and 
gave increased stability. Other circuit changes in- 
cluded a cathode follower stage instead of trans- 
former coupling between modulator driver and 
modulator stages permitting the use of smaller 
drive tubes and eliminating the driver transformer. 
With the elimination of the intermediate power am- 
plifier and the use of smaller modulator driver 
tubes, less power is required from the low-voltage 
rectifier resulting in a smaller rectifier and reduced 
power input. A further reduction in rectifier size 
was made by elimination of one of the two bias 
rectifiers used in the former model, and the sub- 
stitution of selenium rectifiers for vacuum tubes 


Former Model New Model 


(left) (right) 

Width, in. 109 33 
Depth, in. 20 32 
Height, in. 85 84 
Floor area, sq. ft. 145 i 
Weight, lb 3400 1500 
Power required, 100% 

modulation watts 5700 4250 
Tube complement: 

number of tubes 20 15 

number of types 8 4 
Number of meters 20 5 


Fig. 2—Redesigned transmitter takes only 7.5 sq 
ft of floor space; performance in many aspects 
was improved, the variety and number of tubes 
reduced, power consumption decreased 30 per 
cent, weight cut 60 per cent. Sliding doors open 
4 in. to a stop for access to control panel. 
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in the remaining bias supply. Also the four-tube 
bridge circuit used in the former high-voltage rec- 
tifier was changed to a two-tube full-wave rectifier 
which gave an adequate reserve capacity. 

With this simplification of circuitry the tube 
complement was reduced from 20 to 15, and these 
15 tubes include only four different types. This 
contributes to the reduced cabinet size and mini- 
mizes the number of tubes for the broadcaster to 
stock. All of the components which formerly re- 
quired three cabinets, Fig. 3, could now be housed 
in one. 

Another important factor in floor space reduc- 
tion was the use of horizontal sliding doors at front 
and rear that never extend beyond the cabinet. 
Controls are located on a vertical panel which is 
exposed, as shown in Fig. 2, by sliding the front 
door to the left 4 in., where the door is stopped. 
By lifting a safety latch the door can be opened 
completely, Fig. 4, but interlock and grounding 
switches are tripped to provide safety for opera- 


Fig. 4 (above)—Vertical chassis and horizontal shelf di- 
vides the new cabinet into four compartments; all tubes 
are in this one compartment and can be observed through 
windows in the sliding door. Fig. 5 (Below)—Base com- 
partment door, Heavy components rest on the steel base. 
drawn from behind through a filter built into the rear com- 
partment door. Heavy components rest on the steel base. 


tors. The crystal oscillator trimmer is accessible 
through the control panel, to adjust carrier fre- 
quency while the transmitter is in operation. Other 
front panel controls are provided for filament volt- 
age, PA tuning, meter selector switch and power 
output. 

Cabinet construction follows the style set by an 
earlier unit-cubicle design. The cabinet itself has 
two side panels of formed aluminum sheet 1% in. 
thick, carrying a vertical chassis and supported on 
a formed steel base. Front and rear sliding doors 


are assembled from extruded aluminum slats sup- 
ported by rollers in top and bottom raceways in- 
side the side panels. This construction permits 
placing the transmitter reasonably close to a wall 
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or partition while still providing ample space for 
access. 

As shown in Fig. 4, all tubes are mounted so 
they can be viewed through windows in the front 
sliding door. Four instruments at the top plus one 
with its selector switch on the control panel, pro- 
vide metering for all audio or r-f tubes in a total 
of 17 circuits. Directly below the tube compart- 
ment is the blower compartment, Fig. 5, behind 
an easily removed panel. High-voltage transform- 
ers for plate and rectifier filament, low-voltage 
rectifier filament and modulation reactors—all 
heavy components—are mounted on the base in 
this compartment. 

Vertical chassis design and sliding door at rear 
provides exceptional accessibility to all compo- 
nents from the rear, as shown in Fig. 6. In the 
compartment directly below, Fig. 7, are high- 
voltage filter reactors and capacitors, low-voltage 
rectifier plate and modulation transformers. 













Fig. 6 (Above)—Rear view of top half of 
cabinet with sliding door open shows excellent 
accessibility offered to all components, and 
simple direct wiring. Fig. 7 (Below)—Rear 
side of base section with more heavy elements 
mounted directly on cabinet base. Air filter in 
door is removable for cleaning or replacement. 





Circuit protection is provided by high-speed cir- 
cuit breakers and a plate circuit contactor, with 
the filament and plate breakers serving as control 
switches. Breakers in the cathode circuit of the 
power amplifier, modulator and ground return of 
low-voltage and bias rectifiers operate the plate 
contactor. When an overload occurs all plate and 
bias voltages are removed. The plate contactor is 
prevented from closing until 30 sec after filaments 
are energized, except in a power interruption of 
less than 2 sec. 

The new transmitter takes only 7.5 sq ft of 
floor space as compared with 14.5 sq ft for the 
former model. This saving in space was accomp- 
lished with no sacrifice in performance or reliabil- 
ity—in fact, with improved performance in many 
instances, OOO 
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Selecting spectal-property 


ORGANIC FIVISHES 


RGANIC coatings for specific or unusual applica- 





tion may call for a “tailored” finish system to : 
provide optimum service. While in many in- , 
stances the “tailored” finish may not be warranted, a te 
judicious selection of basic types of resinous material p 
is still required. The tendency that sometimes exists on . 
the part of a design engineer to specify, for example, t 
simply a “red lead” primer with no mention of the ‘ 
character of the matrix carrying the pigment may per- 6 
mit an early failure and condemnation of a perfectly f 
good primer designed, however, for an entirely different t 
type of service. e 
During recent years the availability of an increasing t 
number of new types of organic finish has opened en- ( 
tirely new concepts of metal protection. Enhanced ther- 
mal stability of insulating varnishes has permitted the 
operation of motors at temperatures hitherto considered | 


to be prohibitively high; and the parallel development 
of high-temperature finishes has implemented the prac- 
tical use of such equipment. The advent of chemically 
inert materials for finishes has assured continuous oper- 
ation of: electrical apparatus in corrosive atmospheres 
and even submerged in corrosive liquids. 

The development of moisture- and fungus-resistant 
components has eliminated the cause of serious failure 
of equipment exposed to such degrading influences. In- 
cidental to rather exhaustive studies of degradation by 
fungi, it has been rather conclusively established that 
failure due to the presence or effect of moisture is far 
more serious than anything attributable to biological 
deterioration. Thus, any new coating materials aiding 
the exclusion of moisture are of immediate interest. 

Kronstein (1)* has classified many of the commer- 





* Italic numerals in parentheses apply to references at end of article. 





Modified-silicone-based coating (Midland Industrial Finishes Co.) on 
this Stewart-Warner Army Ordnance heater can withstand corrosion 
at 260 C. Illustration at right shows appearance of two heater shells 
coated (A) with the modified-silicone finish and (B) with a conven- 
tional organic finish at the conclusion of a salt-spray test. Prior to 
salt-spray test, the shells were subjected to a 260-C surface temperature 
for 4 hr. The silicone-coated shell is shown after a 300-hr salt-spray 
exposure; the conventional-finish coated shell after only 100 hr. Test 
panels in front of shells show appearance of coatings before tests 
began. Test coatings were baked on as follows: Modified silieone 30 
min at 204 C; the conventional organic for 45 min at 121 C. 


ELECTRICAL MANUFACTURING 


The product design engineer now has at his disposal specialty coatings 
based on the newer resins, such as the silicones, epoxies and the fluoro- 
carbons. These coatings can impart to the end product such performance 
values as high-temperature stability and outstanding corrosion resistance. 


ALLEN L. ALEXANDER 


Head, Protective Coatings Branch 
Naval Research Laboratory 


cially used organic coatings according to type and has 
described their properties and modes of application, in- 
cluding a full discussion of normal shop practices and 
techniques. More recently the critical importance of 
proper surface preparation (2) has been presented with 
emphasis on the role that surface condition assumes in 
the ultimate utility of any applied organic protective 
system. Recent literature on organic coatings has em- 
phasized the fact that so many resinous materials exist 
from which the designer may specify a finish that ex- 
treme care, based on a thorough knowledge of the prop- 
erties of available products, must be exercised in order 
to insure the best available finish for the service required 
of a product. It is the purpose of this discussion to con- 
sider a few of the newer and novel materials that have 
become available recently and that possess rather unique 
properties for electrical products and equipment. 

Coatings Based on Ethylene and Haloethylene Poly- 
mers. A series of thermoplastic resins based on polymers 
of pure hydrocarbons and their halogenated derivatives 
provides a group of products that have found wide ap- 
plication in the electrical field. Polyethylene, polytetra- 
fuoroethylene and_ polychlorotrifluoroethylene have 
found wide application in molded, extruded and coated 
products. These products are characterized by their ex- 
treme inertness to highly corrosive media and supply a 
long-sought solution toward allaying a most severe type 
of corrosion. 

Polyethylene, Widely used in the electrical field as 
wire and cable insulation, its resistance to corrosive 
media makes polyethylene also an important material 
for coatings. However, it is insoluble at all temperatures 
below 70 C and therefore is not readily adaptable to 
application as a normal paint film. Furthermore, it does 
not lend itself readily to the formation of stable emul- 
sions. In order to take advantage of its unique properties 
in the form of applied films, a method has been devel- 
oped for its successful application by flame spray. (3) 

Owing to a rather sharp melting point at around 115 
C (varies slightly with molecular weight) polyethylene 
lends itself readily to applieation by flame spray using 
a powder. Proper surface preparation (2) is critical and 
for best results the surface should be of medium rough- 
ness and uniform. Grinding, sand or shot blasting, de- 
pending on the size of the product, provide an adequate 
surface. Freedom from all grease or oil is essential. The 
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biggest disadvantage of this process is that the surface 
to be coated must be preheated to approximately 400 F 
(205 C) in order to allow the resin to fuse into the 
form of a continuous film. 

For small articles, preheating may be accomplished in 
ovens, while for larger surfaces the flame of the gun can 
be suitably adjusted. In this case, two guns may be used 
to advantage, one going ahead of that applying the 
resin. As in normal paint spraying, film thickness may 
be controlled by several adjustments on the gun, its 
movement, and distance from the work. In addition, 
flame temperature has some effect. By making several 
passes, thicknesses up to % in. may be attained readily. 
Any film porosity is easily ascertained by testing with a 
high-frequency tester delivering up to 60,000 volts 
whereupon sparks occur where porosity exists. These 
may be closed by fusing further with the flame of the 
gun. 

As already noted, polyethylene coatings are particu- 
larly useful on equipments likely to be subjected to cor- 
rosive media. They may be used to replace lead or zinc 
coatings and of course have added advantages where 
electrical insulation is required. Their outstanding func- 
tion perhaps is in protecting sensitive apparatus from 
corrosive attack by chemical fumes, etc.. where the nor- 
mally applied anticorrosive or inhibitive paint systems 
fail rapidly as a result of chemical degradation. Thermal 
and electrical properties are shown in Tables I and II. 

Polytetrafluoroethylene. Under the trade-name Teflon 
(DuPont), polytetrafluoroethylene is marketed in a 
variety of forms including emulsions or suspensoids 
which permit its application in special instances as an 
enamel. Teflon finishes are recommended where out- 
standing corrosion resistance (against strong chemicals ) 
is required, for high heat stability, and where excellent 
antisticking properties are desirable. In practice, a com- 
plete system of Teflon consists of a primer and sufficient 
topcoats of the enamel (available in several colors and 
clear), to build up the thickness required for each ap- 
plication. Two primers are available, one of which is 
preferable for application to all ferrous metals including 
alloys of nickel and aluminum and the second is de- 
signed for aluminum. These also may be applied to 
sandblasted glass and to ceramics, should this be re- 
quired. A one-coat system is available and is recom- 
mended for use in antisticking applications and for serv- 
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ice at high temperatures where some film porosity may 
be tolerated. 

In specifying a Teflon finish for corrosion resistance, 
it must be borne in mind that the protection afforded by 
an applied film is dependent not only upon the chemical 
stability of the film itself, but upon its imperviousness to 
corrosive media. Although chemical vapors and liquids 
have no effect on Teflon, the application of multiple 
coats is required to insure against pinholes. These coats 
consist of approximately 0.3-mil primer and from 4 to 6 
one-mil coats of enamel finish. To further insure im- 
permeability, light sanding and buffing are suggested 


Table I—Thermal Properties of Polyethylene* 


Average 
test result 


Property Method 


Thermal conductivity 

Btu /hr/sq ft/ deg F /in. 2.15 
Coefficient of linear 

expansion, deg F 9x105 

cific heat, cal/gm/deg C 0.55 

Flow temperature, deg C 106 
Melting point, deg C 110-120 
Deformation under load, 

2000 psi 0.6 


Cenco-Fitch App. 
ASTM D696-42T 
ASTM D569-43T 


ASTM D621-B-44T 


*Source: American Agile Corp., Plastics Div. 


between coats. Where heat resistance is paramount, 
pigmented enamels are recommended and thinner films 
may be used. Teflon finishes appear to be stable for 
indefinite periods up to 392 F and show remarkable 
resistance to abrasion. 

Teflon emulsions may be applied satisfactorily by 
spray and dipping, particularly the latter for continuous 
sheet and foil. Flow coating and brushing may be em- 
ployed but these involve special precautions to insure 
the elimination of bubbles. Brush coating is particularly 
feasible in repairing damages sustained by films applied 
to very small objects such as vacuum tube components. 
The basic finishing procedure is recommended as 
follows : 

a. Prepare and clean surface. 

b. Apply 0.2 to 0.4 mils of primer by spray. 

ce. Air dry (or oven dry below 200 F) until medium 
brown in color. 

d. Bake at 750 F until sintered. 

e. Apply enamel or clear finish by spray (not more 

than 1 mil). 

f. Air dry (or oven dry below 200 F) until water 
is evaporated. 
g. Bake at 750 F until sintered. 
h. Repeat e, f and g until desired film thickness is 
attained. 

Fusing of each coat before the application of the next 
is necessary. Quenching of certain objects following each 
bake appears to add transparency and increased tough- 
ness while facilitating the application of succeeding coats. 

With such a schedule, coatings of polytetrafluoroethy- 
lene polymer are obviously limited to relatively small- 
scale applications to objects which may be handled easily 
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in conventional baking equipment. On the other hand, 
the extremely unique character of the material provides 
answers to many coating and protection problems hither- 
to unsolved. Obviously, in considering the use of this 
product, careful consideration must be given to the in- 
creased service gained in order to justify the extra cost. 


Polytrifluorochloroethylene. Known best under its 
trade-name of Kel-F, this material is available in liquid 
dispersions capable of application in the form of contin- 
uous films. In general, Kel-F possesses many of the prop- 
erties of Teflon but permits somewhat lower tempera- 
tures to fuse a wet film into a homogeneous coating, 
Similar application techniques as described for Teflon 
may be employed with somewhat more latitude with re- 
spect to brushing and dipping. Spraying by means of 
generally available commercial equipment is quite con- 
venient, particularly for large areas and internal surfaces 
difficult to reach by brush. 

Irrespective of mode of application each of the coat- 
ings is air-dried or heated up to 150 C prior to fusion, 
Depending on the particular dispersion, fusion of the 
film may be accomplished by heating at approximately 
350 C for 3 min or at 235 C from 10 to 30 min, It 
should be noted that these periods of time refer to the 
film itself and will vary considerably from one object to 
another depending on its size and mass. Kel-F’s im- 
permeability to most gases and water vapor is outstand- 
ing, and it is highly recommended for application to sur- 
faces where such barriers are required. (Properties of 
both Teflon and Kel-F have been already reviewed in 
this publication.) (4) 

Another copolymer of trifluorochloroethylene, Exon 
400 XR-61, now in pilot-plant stage by Firestone Plas- 
tics Company, is also indicated for coating use. This is a 
solvent-soluble resin and coatings made from it may 
therefore be applied by conventional means (dip. brush 
or spray) without the high-temperature fusing required 


with Teflon and Kel-F. 


Epoxy Resin Fintshes. Considerable attention has 
heen attracted recently to a new class of finishes based 
on a series of resins formed by the condensation of 
epichlorohydrin and bisphenol produced primarily by 
Devoe and Raynolds Company under the trade-name 
of Epi Resin, Shell Chemical Corp. (Epon), and by 
Ciba Company (Araldite). The Epon resins, particular- 
ly, have been utilized in new finishes of this type. From 
their basic chemical configuration the epoxy resins 
might be expected to form films of exceptional stability 
toward heat and certain solvents and to exhibit improved 
adhesion. Such is the case and cured films in addition 
possess good flexibility along with a high degree of 
hardness. 

Coatings based on the epoxy resins are available 
in two distinct modifications. For application where con- 
ditions require air drying, esters are formed by re- 
acting an epoxy resin, which in one sense may be con- 
sidered a polyhydric alcohol, with a variety of vegetable- 
oil fatty acids. The speed and degree of drying depend 
on the amount and nature of fatty acid involved. Where 
poorly drying oils are employed. curing of this type 
film must be accomplished by baking. When used as 
the sole resinous constituent of a finish, the epoxy resins 
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must be baked to convert them into hard, flexible and 
insoluble films. 

In considering the properties of finishes based on 
epoxy resins, advantage may be taken of their out- 
standing adhesion to metals. Where the coating is 
specified primarily for decoration quite often the usually 
required primer may be omitted. In other finishes, no- 
tably the vinyls, adequate adhesion is usually possible 
only with the application of a carefully designed primer 
system. The adhesion of finishes derived from the epoxy 
resins is sufficiently outstanding that they have found 
important uses as adhesives. 


Although this class of resin is characterized by a 
relatively high melting point, films display unusual 
flexibility and this property, coupled with their above- 
average thermal stability, make them particularly attrac- 
tive as wire enamels. Their fast baking or air-drying 
characteristics make them particularly interesting in 
fast production schedules. Since the unmodified epoxy 
resins do not contain an ester-type linkage, they are 
much less susceptible to degradation by contact with 
chemical or moisture vapor and are, therefore, highly 
recommended for application to equipments designed 
to function under circumstances where such conditions 
prevail. The epoxy resins are readily adaptable to pig- 
mentation and by a judicious selection of pigments, the 
thermal stability of pigmented films may be improved 
beyond that of the clear matrix. 


In summary, it should be indicated that these resins 
make possible a series of organic finishes which in 
working properties are quite similar to the well-known 
alkyds but which possess considerably improved prop- 
erties of hardness, moisture impermeability, chemical 
inertness and thermal stability while retaining equal 
qualities of adhesion, flexibility, and adaptability to pig- 
mentation. Thus the immediate advantage to be derived 
from such a system in protecting and decorating equip- 
ments to operate under adverse conditions are apparent. 


Thermally Stable Finishes. The remarkable stability 
of silicones has been widely applied in Class H insula- 
tion. It is natural that attention should be directed to- 
ward the development of enamels also exploiting this 
rather unusual property of heat stability. With two pro- 
ducers of silicone resins in the market (Dow Corning 
and General Electric) a good assortment of resins is 
now available for finishes possessing a variety of prop- 
erties with the single common characteristic of excep- 
tional heat stability. Subsequently, coating manufactur- 
ers have exploited these properties further by making 
available a large number of finished coatings combining 
silicones with a variety of other resin types with a re- 
sulting increase in the number of balanced properties. 

Similarity between the functionality of good electri- 
cal insulators and surface coatings is rather striking. 
soth must protect against water, heat, acids, oils, alka- 
lies, minerals, dust, weathering and a host of additional 
agents that cause electrical breakdown and surface de- 
terioration. It follows naturally, therefore, that resinous 
substances which function adequately in the one case 
are attractive for application to the other insofar as 
the physical properties of the resin make them adaptable. 
As a consequence, rarely has so much effort been ex- 
pended toward the adaptation of a new product to 
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the coatings field in a similar period of time than with 
the silicones. 

Since their chemical structure places them in some- 
thing of a border area between organic and inorganic 
materials, their availability in significant quantities was 
the signal for a rapid and exhaustive study to adapt 
them for service on products designed to operate at 
excessive temperatures normally beyond the range of 
the more familiar organic resins associated with pro- 
tective coatings. 

The silicone resins available for coatings vary be- 
tween hard and soft types which by blending permit 
a wide and complete range of properties, although in- 
creased flexibility may be gained at the expense of 
hardness. Clear films have been maintained at 500 F 
for 1000 hr without any cracking, flaking or other 
significant evidence of thermal degradation as shown 
by change of color, glass, and flexibility. Properly pig- 
mented films have withstood significantly higher tem- 
peratures. Low-temperature (—50 F) flexibility is 
another characteristic property. Obviously such prop- 
erties make silicone enamels interesting for finishing 
such equipment as space heaters, sterilizers, electric 
furnaces and motors and generators when resistance to 
elevated temperature is required. 

With the exception of basic lead pigments, which 
show a tendency toward gelation, the silicones are 
readily pigmented by most of the usual dispersion 
techniques. Care should be exercised, however, in the 
selection of pigments to insure the incorporation of 
only those stable at required baking temperatures and 
those to be reached in service. For example, rutile titan- 
ium dioxide is a highly satisfactory white pigment and 
in view of its good hiding qualities is efficient at low 










Table I1—Electrical Properties of Polyethylene* 


Average 


Property test result Method 


Dielectric strength, | 
short time, Ye-in. sheet, vpm | 460 | ASTM D149-44T 
Volume resistivity, ohm-cm we | ASTM D257-46T 

Dielectric constant, | 
| ASTM D156-47T 


60 to 10'° cycles 2.3 
0.0005 | ASTM D150-47T 







Power factor, 
60 to 10" cycles 





*Source: American Agile Corp., Plastics Div. 


pigment-volume. Where high gloss is not a critical fac- 
tor, higher pigmentation with extended titanium oxides 
such as titanium calcium pigment are quite satisfactory, 
as are zinc sulfide, lithopone, zinc oxide and antimony 
oxide. 

Colored pigments which are acceptable include red 
iron oxide, cadmium red, cadmium yellow, chrome yel- 
low, molybdate orange, chrome oxide green, phthalo- 
cyanine green, and carbon black. It is immediately ob- 
vious that inorganic pigments are to be preferred and 
they alone will suffice at the higher temperatures. A 


(Continued on page 296) 
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leading power 


conditions jf 


OCKED-ROTOR currents of modern single- 
. phase motors generally lag behind the applied 

voltage, and a part of the line-voltage drop under 
starting conditions is due to the reactance in the line. If 
the locked rotor current could be made to lead the ap- 
plied voltage, the voltage drop could be very materially 
reduced. Possible means for making the locked-rotor 
power factors of fractional horsepower motors leading 
form the basis of this article. Two proposals are con- 
sidered, one for split-phase motors, the other for 
capacitor-start. 

The authors were prompted to make a study of what 
might be done to shift the locked-rotor currents of 
single-phase motors substantially ahead of the line 
voltages in accordance with the two proposals outlined 
in the box. A logical approach seemed to be to study 
first what it takes to accomplish the desired results and 
then to figure the cost and other considerations involved 
in achieving these objectives. For this study, a repre- 
sentative split-phase motor and a representative capaci- 
tor-start motor were each studied and redesigned. The 
study was by no means complete or exhaustive, but 
it is sufficiently complete for drawing from it many 
conclusions. 

The first motor selected for study was a 1-hp, split- 
phase motor having high locked-rotor torque and high 
locked-rotor current. This is the type of motor used only 
where starting is infrequent and where it is manually 
controlled. The joint AEIC, EEI and NEMA recom- 
mendations permit locked-rotor currents up to 40 amp 
with a 15 per cent design tolerance, giving a maximum 
permissible locked-rotor current of 46 amp. Motors of 
this class are widely used on household washing ma- 
chines. The present motor of the conventional type 
employs a main winding and an auxiliary winding, to- 
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1 could have 





actors under locked-rotor 


everyone would be willing to accept the 


disadvantages, such as additional starting 
contacts and bigger capacitors, and could 
justify the increase in costs without any 


compensating increases in performance. 





gether with a centrifugal starting switch. Three alter- 
nate designs were considered. 

Alternate Design A. In this arrangement a capacitor 
is connected in series with the main winding during the 
starting period and short-circuited during running. Such 
a motor is shown schematically in Fig. 1. The resistor 
is to prevent welding the switch contacts when the run- 
ning contact is closed. This arrangement requires a 
running contact on the switch as well as a starting con- 
tact, slightly increasing the cost of the switch. Also, it 
is disadvantageous to have the running current carried 
through a switch contact. 

The locked-rotor current vectors of such a motor, as 
compared with the conventional design of motor, are 
illustrated in Fig. 2, The locked-rotor phase currents 
of the conventional design are shown as /, and J, giving 
a locked line current /;, of 40.4 amp at 89.3 per cent 
power factor lagging. With alternate design A, the start- 
ing winding is still energized across the line and /, rep- 
resents the locked-rotor current in the auxiliary wind- 
ing, Ime represents the locked-rotor current flowing 
through the main winding with capacitor in series: the 
vector sum of these currents is shown as a dash line J. 


Fig. 1—Alternate design A. Single-phase motor with 
capacitor in main winding circuit during starting. 


Fig. 2—Current vectors for a 44-hp, 4-pole, 60-cycle, 
115-volt split-phase motor, conventional and _alter- 
nate designs. 
Design A—Capacitance in main winding (Fig. 1); 
same starting torque as conventional design. Design 
B—Line capacitance added to give max. pf angle 
within I, limitations, Fig. 4. Design C—Line Capac- 
itance added to standard motor. 
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In the article, “Proposed Motor Redesign to 


SUNT MASE Reduce Voltage Dips,” appearing in the May 


1951 issue of ELECTRICAL MANUFACTURING, John W. Anderson, 3rd, of the Philadelphia Electric 
Company, asked the help of appliance and motor manufacturers in providing what he termed a major 


need of the power industry—an appliance motor that would produce less voltage flicker during start- 
ing. He set up two specific design objectives: 


e PROPOSAL 1—Development of ¥%-hp and larger 115-volt motors having locked-rotor currents of 


about the same magnitude as present designs, but having locked-rotor power factors of the order of 
60 per cent, leading. 


e PROPOSAL 2—Development of %4-hp and larger 115-volt motors having locked-rotor currents up 


to 50 per cent greater than present designs and having locked-rotor power factors of the order of 
45 per cent, leading. 


Another possible design for producing leading power factors would utilize a packaged capacitor unit 
which would automatically cut into the circuit during the motor starting period and out of the circuit 
when the motor was running. From the standpoint of the power source, the lower the power factor, 
when leading, the better. This article is a report on a preliminary engineering study of the more 
promising possibilities of following the above suggestions and some of the economic considerations. 


C. G. VEINOTT Manager, Induction Motor Section 
L. C. SCHAEFER Manager, Laundry and Pump Motor Section 


Industrial Engineering Department, Westinghouse Electric Corporation, Lima, Ohio 


sy this arrangement the locked-rotor current has been 
reduced to 21.95 amp at 99.7 per cent power factor lead- 
ing. The semi-circle shows the locus of the line current 


The next question is how do the running torques of 
design A compare with those of the conventional de- 
sign? Speed-torque curves were carefully computed on 


when the motor-starting capacitance is varied through 
all possible values. This shows that the phase angle of 
the locked-rotor current could have been increased 
slightly in the leading direction with a slight increase 
in capacitance but with a substantial increase in cur- 
rent. In order to provide a fair basis of comparison, 
the value of microfarads actually selected was just 
sufficient to give this alternate design the same locked- 
rotor torque as the conventional design. 


Capacitor unit 


Resistor. Starting 


Main winding 


Auxiliary winding 
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a motor network calculator,* and are shown in Fig. 3. 
The speed-torque curve on the running winding is, of 
course, the same for either arrangement. The speed- 
torque curve on the starting connection below switch- 
operating speed is shown with a dot-dash line for the 
conventional design motor and with a solid line for 
design A. At low speeds, the torques are practically 


* “Calculator for Motor Performance,’ Cyril G. Veinott, ELectRIcaAL 
MANUFACTURING, May 1952, p. 143. 
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identical, but as switch-operating speed is approached, 
the accelerating torque of the motor with a capacitor in 
the main winding is somewhat greater than that of the 
conventional design. This would mean slightly faster 
acceleration, but since the conventional design already 
has more torque on the combined winding than it can 
carry on the running connection, this slight excess of 
torque is not of great importance. 

In any capacitor motor, it is important to know how 
the voltage of the capacitor varies during the starting 
period, and this has been plotted against motor speed 
in Fig. 3. It will be noted that this is about 126 volts 
at switch-operating speed, indicating that a standard 
110-volt capacitor could be used. It is evident that design 
A represents a practical motor that could successfully 
start and bring up to speed any load that the conven- 
tional design of motor could. Furthermore, the locked- 
rotor current has been reduced and the power factor 
made slightly leading. Since the 99 per cent power 
factor leading is not as low as Proposal 1 of 60 per cent 
power factor, the authors were prompted to make 
another try. 

Alternate Design B. In order to go to the extreme of 
advancing the phase angle of the locked-rotor current, 
it was decided to try adding a capacitor in parallel with 
the line, of sufficient capacitance to bring the locked- 
rotor current up to the absolute maximum limit of 46 
amp. Current vectors for this arrangement are shown 
graphically in Fig. 2 where a leading current, at 8 per 
cent power factor, has been added to the line current 
of motor design A. This current is made just great 
enough to give a total current of 46 amp at 47.6 per 
cent leading power factor, as shown by the dashed 
vector. How this could be done in a practical motor is 
shown in Fig. 4, where the motor-starting capacitor and 
associated resistor is the same one used for design A, 
and the line capacitor is added in the circuit across the 
line terminals only during the starting period. None of 
the current of the line capacitor passes through the motor 
winding. This arrangement requires two contacts on the 
starting switch in the starting position and one in the 
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Fig. 3—Motor performance as calculated on motor 
network calculator for a 44-hp, 4-pole, 60-cycle, 115- 
volt split-phase motor of conventional design and 
alternate design A. Fig. 4—Alternate design B. Single- 
phase motor with capacitor in main winding circuit 
plus a power factor correction capacitor in parallel 
with line during starting. Fig. 5—Current vectors for 
a %-hp, 4-pole, 60-cycle, 115-volt capacitor-start 
motor of conventional and alternate designs. 
Design D—Capacitance in main winding. Design E 
—tLine capacitance added to give max. pf angle 
within I, limitations. Design F—Capacitance added 
to raise locked-rotor current about 150 per cent. 
Fig. 6—Motor performance as calculated on motor 
network calculator for a 144-hp, 4-pole, 60-cycle, 115- 
volt, capacitor-start motor of conventional design and 
alternate design D. 


running position; also a small iron core choke coil in 
series with the capacitor is required to prevent the line 
surges from damaging the electrolytic capacitor. This 
is necessary because there are no motor windings in 
series with the capacitor. Since the line capacitor does 
not change the currents to the windings in the motor as 
compared with design 4, the starting and running 
torques of design B will be identical with those of design 
A, This design B does give a low power factor, close 
to the 45 per cent objective of Proposal 2. 

Alternate Design C. A third possibility would be to 
add a line capacitor in parallel with the present standard 
motor. In Fig. 2, the 46-amp locked-rotor current at 
78.3 per cent leading power factor is shown by the dot- 
dash vector /;. The schematic diagram of such a motor 
is not given. It would require a starting switch with 
two contacts in the starting position and none in the 
running position. This circuit arrangement has one ad- 
vantage over the circuit of Fig. 1, in that the normal 
running current does not have to be carried through a 
switch contact. Obviously, this arrangement would cost 
less than design B because one capacitor is omitted, but 
its power factor of 78 per cent is substantially high- 
er than the 60 per cent power factor called for in 
Proposal 1. 
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Special Capacitor-start Motors 


In this study, a standard 1-hp rating was chosen as 
being representative of capacitor-start motors of frac- 
tional-horsepower ratings. This rating was selected be- 
cause it has higher locked-rotor current than a '%4-hp 
motor (NEMA limit for 1 hp is 31 amp at 115 volts) 
and there are probably more of them on 115-volt cir- 
cuits than there are of %- and 34-hp motors combined. 
Even motors of this rating are normally made as dual 
voltage motors so that they can be connected to 230-volt 
circuits. However, all the data presented in this article 
apply only to 115-volt motors or to the 115-volt connec- 
tion. The special design arrangements made for the 
purpose of advancing the phase of the locked-rotor cur- 
rent all have to be single voltage which is, of course, 
a definite disadvantage. 

A capacitor-start motor of conventional design em- 
ploys a main winding and an auxiliary winding with 
capacitor, together with a centrifugal starting switch. 
In Fig. 5, for locked-rotor conditions of the conventional 
design of motor, J, represents the locked-rotor current 
in the main winding, /,. represents the locked-rotor cur- 
rent in the auxiliary winding with capacitor in series, 
and /;, the vector total of line current, namely 25.8 amp 
at 92.8 per cent power factor, lagging. This is already 
substantially less than the NEMA limit of 31 amp. 

Alternate Design D consists of connecting the capaci- 
tor in series with the main winding instead of the auxil- 
lary winding, and using a value of microfarads so as to 
give the same locked-rotor torque as the present con- 
ventional design. The locked-rotor current of the auxil- 
lary winding, without capacitor, is shown by the dash 
vector J,. The current of the main winding Jn. repre- 
sents the main-phase current with a capacitor interposed 
between it and the line. The total line current /;, is 24.3 
amp at 96.3 per cent power factor leading and is the vec- 
tor sum of J, and Ime. This represents a slight reduction 
in the locked-rotor current and it advances the time 
phase of the locked-rotor current substantially, but not 
nearly so much as hoped for in either Proposals 1 or 2. 

In Fig. 5, the semicircle showing the locus of the line 
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current for all possible values of microfarads in series 
with the main winding is plotted. It will be noted that J, 
is a little bit higher than necessary in order to obtain the 
maximum phase advance of the locked-rotor current, 
which would be the point of tangency to the circle. The 
value of microfarads was chosen so as to give the same 
starting torque as the present conventional design with 
which it is being compared. By comparing this with Fig. 
2, it will be seen that a relatively higher value of micro- 
farads had to be used, working farther around the 
circle; the reason for this is that the capacitor-start 
motor has so much more starting torque to begin with 
than the split-phase motor, and any proposed alternate 
design has to be competitive with the present conven- 
tional design. 

It is also necessary to know the torque under running 
conditions as well as locked-rotor torques. The calcu- 
lated values are shown in Fig. 6 for comparison. The 
main winding torque, or torque on the running connec- 
tion, is the same for either case. The combined-winding 
torques below switch-opening speed, or torques on the 
starting connection, are shown by solid lines for the 
conventional design, and by a dash-dot line for the pro- 
posed design D. Locked-rotor torques and torques at 
low speed are substantially identical, but as switch 
operating speed is approached, the design D motor has 
slightly less accelerating torque. So long as the centrifu- 
gal switch operates properly, this slightly less torque 
is probably of no great importance. But if the switch 
should stick and fail to operate until higher speeds are 
reached, there would be a further disadvantage. How- 
ever, from a torque standpoint, it is only fair to con- 
clude that the proposed ultimate design D will start and 
bring up to speed any load or any application that the 
conventional design of motor will. 

Since capacitor potential during starting is always 
important, the capacitor voltage has been plotted against 
speed as a solid line for the present design and as a 
dash-dot line for design D. During the accelerating 
period the capacitor voltage is substantially higher for 
design D than for the conventional design, and a capaci- 
tor of a higher voltage rating would have to be used. 
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Now, since the locked-rotor current of 24.3 amp is 
nowhere near the NEMA limit of 31 amp, we can 
consider the addition of a line capacitor during the start- 
ing period, as shown in Fig. 4. 

Alternate Design E is the same as design D, except 
that an electrolytic capacitor of 8 per cent power factor 
has been added across the line. A schematic diagram of 
this arrangement is shown in Fig. 4; locked-rotor cur- 
rent vectors are shown in Fig. 5. The value of this 
capacitor has been selected so as to bring the locked- 
rotor current up to 31 amp, with a resulting 75.5 per 
cent leading power factor. The starting and running 
torques, of course, are the same as for design D. This 
power factor is still not low enough to satisfy the 
requirements of Proposal 1. 

Alternate Design F is the same as design F, except 
that more microfarads have been used to raise the 
locked-rotor current to 150 per cent of NEMA values. 
In this case the locked-rotor current is increased to 46.5 
amp, which is obtained at a leading power factor of 
52.2 per cent. Current vectors are shown in Fig. 5. 
Thus, this arrangement substantially meets the require- 
ments of Proposal 2 which requires a power factor 45 
per cent leading and locked-rotor currents of 150 per 
cent of present NEMA values. 

A line-start capacitor if it were supplied as a pack- 
aged unit would have the main advantage that it would 


be applicable to existing motors. One of the disadvan- 
tages is that it increases locked-rotor current without 
increasing locked-rotor torque. Moreover, this increase 


Table I—Comparison of Conventional and Special Designs 
for a 1/3-Hp High-Torque Split-Phase Motor 






















in current might well upset the circuit fusing and 
require the use of larger fuses and perhaps larger serv- 
ice wiring for thermal reasons. An automatic switching 


arrangement would be an involved problem if the unit 


is to be applied to motors in service, as such motors 
would not be equipped with a special double-contact 
switch similar to that shown in Fig. 4. A simple current 
relay would not be satisfactory because it would have 
to be arranged to have open contacts when not ener- 
gized, to pick up on the locked-rotor current thus clos- 
ing the circuit, and to drop out on the running current. 
With such an arrangement the capacitor would not be 
in circuit at the moment when it was most needed: 
namely at the first moment of voltage application. 

Some sort of automatic switching means could un- 
doubtedly be devised; however, such a device probably 
would not be simple. Moreover, the cost would be high, 
as well as the cost of installing it, and the ultimate user 
would not be anxious to purchase and install such a 
unit when his appliance works satisfactorily, so far as 
he knows, without it. If the switch became defective, 
he would not realize it, and if he did, it is doubtful that 
he would bother to have it replaced as the appliance 
would still satisfactorily perform the required operation, 

When this unit is combined 
with the motor, the motor 
starting switch can be used to 
serve the automatic switching 
- purpose, as it has been in 










































for a 1/3- Hp Capacitor-Start Motor 


Design E 
Stg. & Line 

Design D Caps. 
Fig. 1 I. =NEMA 


Conventional 
Design 


Locked-rotor power factor 92.3% lag 
Locked-rotor amperes 25.8 24.3 31.0 


63.2 65.1 65.1 


Locked-rotor torque, oz-ft 


Motor-starting capacitor 
Mf rating 189-210 320-360 320-360 
Voltage rating 110 125 125 
Line capac. mf (110-volts) -- — 270-300 
No. of stg. sw. contacts 
a. Starting position 
b. Running position 
Motor cost, in per cent 


96. 3% lead 75.5% lead 


Table 1I—Comparison of Conventional and Special Designs 


Design F 
Fig. 4 
IL,=150% 
NEMA 
50.2% lead 
46.5 
65.1 


320-360 
125 


645-720 





Conventional Design A Design B Design C some of the alternate design 
design _ Fig. 1 Fig. 4 Line cap. : . . 
dacdincttincsnite eee cleo ee arrangements shown in this 
Locked-rotor power factor 89.3% lag 99. 7% lead 17.6% lead 78.3% lead article. Hence, the possibili- 
Locked-rotor amperes 40.4 21.95 46.0 46.0 ties of a packaged unit for 
Locked-rotor torque, oz-ft 32.2 31.8 31.8 32.2 use with existing motors do 
Motor-starting capacitor not appear great. 
Mf rating — 145-162 145-162 — ‘ 
Voltage rating a 110 110 = Cost Comparisons 
Line capac. mf. (110-volts) —_ —_ 860-960 860-960 The authors made some 
No. of stg. sw. contacts very careful cost estimates to 
oe position I 1 2 2 find out how much the alter- 
Sone geen ie l I “an native designs would increase 
Motor cost, per cent 100 116 184 170 


the cost of the motor. The 
cost of the present conven- 
tional designs were known by 
experience in the manufacture 
of the many thousands of 
these motors. For purposes of 
comparison, our cost figures 
were reduced to percentages. 
However, it must be em- 
phasized that the comparative 
costs of the alternate designs 
given were figured on the 
assumption that all of the 
present conventional design 
of motors now built would 
be built as the one alternate 
design for which the figures 
are given. It was only by 
making this assumptton that a 


(Continued on page 308) 
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Fungal Requirements 


in government specifications 































SAM RUGGERI Alaka Research Laboratories Division Laequer and Chemical Corporation 
ROBLEMS of deterioration due to fungi and mois- _ ing to this problem. Thus, there was a rush to include 
ture which came to fore during World War II in _ tropicalization requirements in all equipment specifica- 
the operation (or more correctly the non-operation) of tions, even where it was not required. Today, a more 
electrical and electronic equipment brought out the rational approach is taken to this problem. The follow- 
need for considering such problems in the design and __ ing list is a breakdown of various government and mili- 
construction of the equipment. This in turn impelled tary specifications that relate to deterioration by tropical 
changes in military and government specifications since, conditions in certain types of electrically operated and 
in general, they did not include any requirements relat- _—_ electronic equipment, basic materials and components. i 


F—Specification calls for use of funginert materials. 
M—Specification covers or includes a fungistatic form- ] 
ulation for use to treat fungus susceptible materials | 


Legend for symbols * and equipment. 


R—Specification calls for fungus resistance without giv- 


following each ing any details as to how this resistance is achieved. 


T—Specification calls for a treatment to increase fungus 





=e s 4 resistance. 
of the specifications 2 *__Specification includes a method for testing for fun- 
- gus resistance. 
**__Snecification refers to some other specification for 
method for testing for fungus resistance. 
Federal Specifications ee i ‘ oa 
: : ‘arnish, Moisture- and Fungus-Resistant, for the 
—— > fio a * Treatment of Communications, Electronic, and 
Motors; Alternating - urrent, Fractional - Horse- Associated Electrical Equipment 
power, Single-Phase and Universal JAN-A-188, Amend. 1. R 
ia eta ame ose Supplement . ; Alidades, Telescopic (Shipboard Use) 
? -G al Specifications, Test Methods JAN-P-245 R 
one . : a Projectors (for Slides and Slide Films) 
Military (JAN and MIL) Specifications JAN-C-250 R 
JAN-P-13, Amend. 4. R Contact-Printers, Photographic 
Plastic-Materials, Laminated Thermosetting Sheets MIL-S-437A T | 
and Plates Saws, Band, Woodworking, Motor-Driven (Shore 
JAN-C-76, Amend. 4. ~~ Use) 
Cable (Hook-Up Wire), Electric, Insulated, Radio JAN-B-452, Amend. 1. T 
and Instrument Boiler-Plant Equipment, for Theaters of Operations 
JAN-P-77, Amend. 1. R JAN-F-482 7 
Plastic-Materials, Cast, Thermosetting Fire Engines, Chemical, Foam-Type 
JAN-T-152 T JAN-S-503 T 
Treatment, Moisture- and Fungus-Resistant, of Sirens, Electric, 2 to 5 hp 
Communications, Electronic, and Associated Elec- JAN-C-554 T 
trical Equipment: General Process For Coil-Winding Machines, Motor-Driven 
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JAN-T-594 T 
Testers (Growlers), Armature-and-Stator 
JAN-I-631A _* 


Insulation, Electrical, Synthetic-Resin Composi- 
tion, Nonrigrid 

JAN-T-713, Amend. 1. T, M, °° 
Twine, Lacing and Tying, Electrical and Elec- 
tronic Equipment 


JAN-C-729, Amend. 1. a 
Carrier, Wire Cutter, M-1938 
MIL-M-864A - 


Motor-Generators, DC to AC (Electronics Appli- 
cations; Naval Shipboard and Shore) 

MIL-A-898A T 
Applicator, Fog, Insecticidal 

MIL-E-917A(Ships), Amend. 1. R, T 
Equipment, Electric Power, Basic Requirement 
For (Naval Shipboard Use) 

MIL-T-945A a 
Test-Equipment, For Use With Electronic Equip- 
ment: General Specification 


MIL-W-956 (BuOrd) M, ° 
Wax, Fungus-Resistant 

MIL-I-983(Ships), Amend. 2. F,T 
Interior Communication Equipment, General 
Specification For 

JAN-V-1137 M 
Varnish, Insulating (Electrical) 

MIL-S-2335 a 
Synchros, 60-cycle, 115 Volt 

MIL-T-3044, Amend. 1. T 


Truck, Dump Body, 9.5 Cu Yd (15 Ton), 150-In. 
Wheelbase 


MIL-S-3050 T 
Sprayer, Paint, Pneumatic (For Bituminous Emul- 
sion) 

MIL-P-3086 R 


Plastic Material, Thermoplastic, Non-Rigid, Poly- 
amide Resin 

MIL-W-3093 T, M, °° 
Wire, Insulated, W-121, W-122, W-123, WD-15/ 
U, WD-16, WF-9/U, and WT-3/U 


MIL-T-3101 7 
Test Set I-181 

MIL-D-3141, Amend. 2. T 
Drill-Press, Floor-Type, Motor-Driven, Back- 
Geared 

MIL-S-3142 T 
Saws, Chain, Portable 

MIL-C-3162, Amend. 1. 7?" 
Cable; Ignition, High-Tension 

MIL-E-3221 T 
Echo Box, Radar, TS-270/UP 

MIL-T-3290, Amend. 1. T 
Telegraph Monitor TS-577()/FG 

MIL-V-3329 R, T 


Vehicles, Combat, Self-Propelled and Towed; 
General Requirements for 


MIL-G-3371 T 
Generator, Direct Current, Hand-Cranked, GN- 
58-() 

MIL-B-3426 R 
Bench; Test, Electric, 1,500 Watts 

MIL-A-3427 > 
Ammeter & Shunt, Automotive 

MIL-S-3437 T 
Support, Antenna AB-26()/CR 

MIL-S-3438 T 


Antenna Masts AB-71()/CR, AB-72()/CR and AB- 
54()/FR and Erection Kits MX-326()/CR, MX- 
327()/CR and MX-876()/FR 





MIL-E-3480 a: 
Electromagnet, Road (For Use With 5-KW, 120- 
volt, DC, Generator Set and For Mounting on 2%- 
Ton, 6x6 Cargo Truck) 

MIL-D-3494 T 
Drier, Photographic (Hand, Blower Type, Motor- 
Driven) 

MIL-C-3495 T 
Converter, Oxygen, High-Pressure, Liquid to 
Gaseous, Skid-Mounted, 1,200 Cu Ft Per Hr, 
2200 PSI 

MIL-L-3543 T 
Lights, Arc; For Photolithographic Printing Frame 

MIL-L-5003 R, ° 
Lamp Assembly; Floodlight, Tripod Mounted, 
Four 150-Watt Projector Lamps 

MIL-I-5016(Aer), Amend. 1. F,T 
Indicators; Temperature, Thermocouple, Chromel- 
Alumel, Dual, 0 to 1000 C 

MIL-V-5019(Aer) F, T 
Valve; Pressure Regulating, Turn & Bank Indica- 
tor 

MIL-C-5026, Amend. 1. 7 * 
Cutout; Reverse Current, 24-Volt D-C System 

MIL-C-5033A 2 
Clock; Aircraft, Civil Date, 24-Hr Dial, 2% In. 

MIL-G-5058(Aer) F 

(Propeller 


Generator; Tachometer, Four Pole 
Synchronizer) 
MIL-A-5076B(Aer), Amend. 1. F 
Amplifier; Flowmeter, Fuel, Jet Aircraft 
MIL-T-5077B(Aer), Amend. 1. F 
Transmitter: Flowmeter, Fuel, Jet Aircraft 
MIL-I-5079B F 


Indicator; Pressure, Aircraft, Alternating Current, 
Self-Synchronous, Magnet Rotor, Remote 

MIL-T-5080B F 
Transmitter; Pressure, Aircraft, Alternating Cur- 
rent, Self-Synchronous, Magnet Rotor, Remote 

MIL-I-5084(Aer) F 
Indicator; Temperature, Thermocouple, Single, 0 
to 1000 C (With Adjustable Limit Warming Light 
and Relay) 


MIL-W-5086 ie 
Wire, Electrical, 600-Volt, Copper, Aircraft 
MIL-C-5089A F 


Control Amplifier, Altitude (P-1 Automatic Pilot/ 
Radio Altimeter RT7/APN-1) 


MIL-T-509 1 (Aer) ag 
Transmission, Power, Constant Ratio: General 
Specification (Aircraft Use) 

MIL-J-5094(Aer) F 
Junction Boxes; Power (P-3 Compass) 

MIL-I-5098(Aer) F 
Indicator; Rate of Climb 

MIL-E-5272(USAF) P 


Environmental Testing, Aeronautical and Associ- 
ated Equipment (General Specification For) 

MIL-I-6048(Aer) Ff 
Intercommunication-Sets, AN/AIC-5A and AN/ 
AIC-5B 

MIL-T-10010(QMC) T 
Tractors, Warehouse, Electric, Spark Proof 2000 
Lb and 4000 Lb Draw-Bar-Pull 


MIL-P-10096A T 
Printer; Photographic, PH-649()/U 

MIL-D-10369A T 
Dispenser, Wire (MX-306A/G) 

MIL-R-10374A : 


Ringer, Telephone TA-48/FT 
(Continued on page 302) 
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JIC Standards for 


Resistance Welding Transformers 


This cooperative effort by RWMA and high-production users 
simplifies design, adds interchangeability, expedites maintenance 


ESISTANCE Welder Manufacturers’ Association 

Standards on Type A-1 welding-press transform- 
ers have been completed as a result of cooperative ef- 
fort between members of the RWMA and representa- 
tives of users engaged in high production methods. This 
was announced recently by R. L. Wilhite, spokesman for 
the Joint Industry Conference on Resistance Welding 
Transformers, sparked by General Motors Corp., 
Chrysler Corp. and Ford Motor Co., Detroit. The 
standards will simplify the former wide variety of 
mounting dimensions, permit greater interchangeabil- 
ity, expedite maintenance and servicing, and materially 
reduce the number of sizes and types required for serv- 
icing stock. Another desirable feature is reduction of 
downtime for maintenance, thus keeping machines in 
longer continued production. 

Since many thousand copies of the JIC Electrical 
Standards for Industrial Equipment dated January 
1950, have been distributed, Mr. Wilhite suggested that, 
until another edition is issued, the following paragraph 
be added under E 7 Welding Transformers: 


E. 7.1.2 Welding-Press Type Transformers shall 
conform to the Resistance Welder Manufac- 
turers’ Association Standards on Type A-1l 
Welding-Press Transformers, Index 1.7.1 
dated 1-17-51. 


The complete standard is reprinted below. 
1. General 


1.1 Transformers shall comply with all appli- 
cable RWMA Standards in addition to the 
provisions of this section. In case any con- 
flict between this Standard and the Elec- 
trical Standards for Resistance Welding 
Equipment, Index 1.70, should arise, the 
specifications in this Standard shall govern. 


2. Definition 


2.1 A welding press transformer is a water- 
cooled transformer having two separate 
secondary sections used primarily for mak- 
ing multiple series welds and complying 
with the following standards. 
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PHYSICAL DIMENSIONS OF 45-KVA WELDING-PRESS TYPE TRANSFORMER 
Mfgr’s stad 9 or 11+ %6 


564 drill 
9 holes. 





44 pipe tap for water 


hose connection %-I3 fap- Class 2 
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51-194 min ‘ im La 625 
‘ 4g mn 

/ Z “4-4 pads contact surfaces 
to be in samme plane 


3. Physical Dimensions 


3.1 The physical dimensions shall be as shown 
in accompanying diagram. 


4. Rating 


4.1 The standard rating shall be the periodic 
rating based on a 50 percent duty cycle 
and a l-min integrating period with sec- 
ondaries connected in series and the pri- 
mary tap switch set on the high tap. 

4.2 The standard rating shall be not less than 
45 kva at the highest secondary voltage. 

4.3 The limiting observable temperature rise 
used to determine the standard rating shall 
not exceed those given in the table*, when 
tested by either the imbedded deteetor or 
the resistance method. 

4.4 The transformer shall deliver rated sec- 
ondary current at any tap without exceed- 
ing the observable limiting temperature 
rise. 


(Continued on page 322) 
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DESIGN TRENDS 


New developments and ideas selected 
and interpreted for design engineers 


Pictorial Computer For Air 


Instrument provides all- 
weather display of aircraft 


position and heading 


S. J. DAVY and C. R. FRANK 


Arma Corporation 


ESIGNED for use in the Omni- 
Bearing Distance (OBD) air 
navigation system, the Arma com- 
puter, Fig. 1, continuously calculates 
and displays aircraft orientation at the 
instrument panel. Aircraft heading 
and position from a known (OBD) 
ground transmission station are shown 
against a chart projected on a 10-in.- 
diam, rear-projection screen. The 
chart, which is part of a 35 mm roll 
of film, located in the display unit, can 
be quickly selected and projected by 
means of a slewing control. 
The center of each chart, Fig. 2, 





Fig. 1 (Left)—The computer continuously displays 
craft position from a known OBD station, as well as air- 
craft heading. Fig. 2—Aircraft position is indicated by 
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represents an OBD station, which is 
the fixed point from which the analogs 
of distance and azimuth are measured. 
Aircraft position is indicated by an 
aircraft outline superimposed on the 
chart; heading, by the attitude of the 
outline and an arrow through it. 

Operation of the computer is com- 
pletely automatic except for initial 
adjustments and the selection of 
charts. The charts are located on the 
film in the sequence in which OBD 
stations are encountered on various 
routes. For each OBD ground facil- 
ity projected charts are provided with 
scales of 27.4, 13.7, 6.85, and °3.42 
miles per in., respectively. 

The computer consists of two prin- 
cipal units: an amplifier and a display 
unit. The amplifier contains all re- 
lays, special power supplies and am- 
plifiers. The display unit contains the 
projection system, chart selector mech- 


Navigation 


anism, automatic tuning mechanism 
and three servos. By means of these 
400-cycle servos, Fig. 3, the computer 
receives data on aircraft position in 
azimuth and distance from the se- 
lected OBD ground facility, as well 
as heading from a gyrosyn or fluxgate 
compass located in the aircraft. 

In its present state of development, 
the OBD system consists of three prin- 
cipal airborne elements: 

(1) A navigational receiver for de- 
termining azimuth from a fixed (OBD) 
ground facility. 

(2) A distance measuring equip- 
ment (DME) for determining distance 
from the OBD ground facility, and 

(3) An Arma pictorial computer. 
Prototypes of this instrument are now 
being evaluated by the CAA. 

Interesting design features of the 
computer include the use of coded 
punched holes in the chart film, Fig. 4. 


air- an aircraft outline superimposed on the selected chart; 


heading, by means of the altitude of the outline and the 
direction of the arrow pointing through it. 
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Pictorial Computer for Air Navigation 
Measuring Potentiometer Noise 


Magnetic Templates Simplify Wiring Layout 


Constant Filament Voltage 


Calculating Lamp-Dimming Resistance 


Distribution Transformer Weight Reduction 


Open Mold Plastics Castings 
Adjustable-Frequency Drive System 


Solderless Terminals Cut Wiring Time in Half 


Sound Approach to Noise 


And many other new ideas and developments. 


New Switchgear Development Lab 
Wristwatch Radio 
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to tune the navigational receiver and 
the distance measuring equipment 
automatically. For each chart, there 
are 11 possible perforations, nine for 
identifying the particular frequency 
combination of the OBD ground facil- 
itv corresponding to the chart selected 
and two for setting the scale of the 
instrumentation automatically to cor- 
respond with the scale of the chart. 
Fingers interrogate each coded loca- 
tion as soon as the chart has been 
selected. The fingers actuate a relay 
network in the amplifier unit, which 
in turn controls automatically and re- 
motely the autopositioner tuning 
mechanisms in both the navigation 
receiver and distance measuring 
equipment, so that, after a particular 
chart has been selected, inputs to 
the pictorial computer are re-tuned 
automatically to the new OBD station. 

A chart selector motor, in con- 
junction with a variable speed de- 
vice, drives the film roll at any de- 
sired speed up to a maximum slewing 
speed of 10 charts per sec. Thus, 
the film may easily be driven by the 
chart-changing mechanism at a speed 
slow enough to enable the OBD sta- 
tion to be recognized. Provision is 
made within “the chart changing 
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Fig. 3 (Left)—Block diagram of the OBD system. 


SCALE SELECTORS 







00 


| CHART 


FREQUENCY SELECTORS 


Fig. 4—Automatic receiver tuning and chart-scale selection 
is automatically accomplished with the aid of coded per- 
forations on the chart film. 


mechanism to center the selected 
chart automatically on the screen by 
means of a heart-shaped cam. 

The computer has facilities for 
storing up to 700 different charts on 
100 ft of 35 mm film. This capacity 
is enough to service the entire con- 
tinental U. S. To make certain that 
the display is accurate, a flag alarm, 
located on the front of the display 
unit, is furnished to provide warning 
of any malfunction of the computer 
or other system units that would 
affect its reliability. 

The projection system, which em- 
ploys a 150-watt lamp, a Baltar 25- 
mm lens, and a triple-element view- 
ing screen, is so designed that it pro- 
duces an evenly illuminated image 
over a total viewing angle of 60 deg. 
Image brightness may be adjusted by 
a switch permitting operation under 
varving conditions from sunlight to 
darkness. 

The possibilities of the computer 
have yet to be fully explored. For 
example, auxiliary projectors could 
be placed inside the computer in 
order to display on the same screen 
various types of information; e.g., an 
all-purpose alarm which would flash 
a warning on the screen when any 


quantity normally shown on a meter 
or gage at the instrument panel be- 
comes excessive. This would permit 
the installation of these instruments 
at locations away from the already 
crowded panel. Also, an auxiliary pro- 
jector could be used to display visually 
routine messages radioed from the 
ground control facility. Since such 
messages could be in code, the amount 
of time required for transmission 
could be materially reduced over 
that now required for voice communi- 
cation. A projector would publish 
the message clearly and distinctly 
and it would remain on the screen 
until the pilot acknowledged the 
transmission. 

Accuracy of the computer calcula- 
tions is 0.4 mile in distance from 
the OBD station, % deg or %2 in. in 
azimuth, whichever is greater, and | 
deg in heading. 

Dimensions of the display unit are 
about 13x 7% in., except for blisters 
at the front to accommodate the 10- 
inch screen, and another blister at 
the rear to accommodate the lamp 
house of the projector system and its 
blower. Weight of the unit is about 
35 lb. The amplifier unit weighs about 
21 Ib. i oO: Go 


119 











DEs it GN 


Te ea Oo 4 





Measuring Potentiometer Noise 


Proposed new definition of 
potentiometer noise, and an 
instrument to measure it 
without human factor 


OISE developed at output ter- 

minals of a precision potenti- 
ometer as a direct result of shaft 
rotation is a problem that has been 
recognized for some time. Many 
efforts have been made to define and 
classify this noise, and measure it. 
One of the earliest attempts to iso- 
late noise performance of precision 
potentiometers is shown at A in Fig. 1. 
It assumes that either the contact to 
the winding is perfect, or that — 
matter renders the circuit open. Reli- 


ance is placed on a widening of the 
time base of the oscillograph trace 
when continuity is lost because of stray 
or intentional pickup in the vertical 
deflection amplifier. 

Method shown at B is a variation 
of the first one, where the potenti- 
ometer is excited from a_ voltage 
source. A resolution pattern of sorts 
may be simultaneously observed de- 
pending on the sweep frequency and 
the rotating speed of the potenti- 
ometer. This is an improvement over 
the first method because the ver- 
tical deflection is determined by 
exciting voltage and load resistance. 
Circuit connections may be shielded 
to minimize stray pickup. In both of 
these methods, little or nothing con- 


cerning the quantitative nature of the 
noise is defined. 

An early attempt to deal quantita- 
tively with the noise characteristics of 
potentiometers is the millivolt noise 
test shown at C. The potentiometer 
is excited by a specified voltage 
through a specified series resistance 
and is required to produce an output 
pattern on the oscillograph having 
peak deflections less than a specified 
millivolt value. This method is an 
improvement over the first two be- 
cause it tends to give a quantitative 
indication, but it is not entirely satis- 
factory because the sensitivity of the 
test varies with position of the slider 
in the winding, total resistance of 
the potentiometer, series resistance, 











Fig. 1—Three simple circuits used with an oscilloscope to 
evaluate potentiometer noise. All of these displays are af- 


fected by slider position and are subject to operator inter- 
pretation. 
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Fig. 3—An oscilloscope method for measuring equivalent 
noise resistance under the proposed definition which pro- 
vides for 1.0 ma current through the slider. 
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Constant 
current 
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Fig. 4—Block diagram of the noise tester illustrated in 
Fig. 2, which includes a current source and means for 
producing a fixed duration pulse for each noise impulse 
of intensity beyond a set value. 


Fig. 2—Potentiometer noise having peak values greater 
than a fixed value are indicated visually by neon lamps 
and audibly by a speaker in this noise tester developed by 
Technology Instrument Corp., Acton, Mass. 
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and voltage source. It also is a sub- 
jective test depending on a human 
operator to discern small, almost 
instantaneous flashes that are not 
periodic and which have low luminous 
intensity. 

Causes of potentiometer noise can 
be classified as “active” or “passive.” 
Active noise consist of spurious volt- 
ages appearing at the output terminals 
even though the potentiometer is not 
excited. These include: thermo- 
electric effects, heating of dissimilar 
metals, changes in relative work func- 
tion as the slider moves across a 
wire tie, and chemico-electric effects 
resulting from moisture content and 
residual salt materials on the winding. 

Passive noises include contact re- 
sistance variations resulting from 
variations in contact pressures, and 
discontinuities in contacting surfaces 
when the slider is moved from one 
part of the winding to another. Pas- 
sive noise also results from a lack 
of homogeneous specific resistance at 
the skin of the resistance wire as a 
result of local crystalization or oxida- 
tion, and may be due to embedded 
foreign material in the winding. 

Earlier systems for measuring noise 
were an attempt to simulate the use 
of the potentiometer in a system, 
rather than working to a definition of 
the noise performance of the poténti- 
ometer alone. This approach served 
so long as quantities were small and 
assemblies were tailored to suit spe- 
cific requirement. Today, servo con- 
trol and high speed computing 
mechanisms are increasingly using 


precision potentiometers and potenti- 
ometer noise characteristics need de- 
fining as a property of the potenti- 
ometer independent of the _ test 
method. 

The following definition is pro- 
posed: Noise may be defined quan- 
titatively in terms of an equivalent 
parasitic, transient, contact resistance 
(in ohms) appearing between wiper 
and the winding of a precision po- 
tentiometer when the shaft is rotated. 
The equivalent noise resistance is 
defined independent of total resist- 
ance, resolution, functional charac- 
teristic, total angle, and speed of 
operation of the potentiometer. The 
magnitude of the equivalent noise re- 
sistance is the peak value obtained, 
with the slider carrying a current of 
1.0 ma or the data corrected to refer 
to this standard condition. 

In order to work to this definition, 
several measuring instruments have 
been designed. The general pattern 
has been to use a limit-indicating 
type to avoid human error and to 
make it adaptable for checking pro- 
duction. 

An instrument of this type, shown 
in Fig. 2, establishes a_ rejection 
threshold at any value between 10 
and 5,000 ohms equivalent noise re- 
sistance and screens the potentiom- 
eters with a threshold of ambiguity of 
approximately plus or minus 3 per 
cent. A neon light and audible tone 
give indications of an equivalent noise 
resistance in excess of the set value. 
The indicators stay on for a fixed 
period of time, regardless of the 





New drafting board process developed by Reliance reduces time consumed 
in laying out control panel drawings by using component “miniatures” or 
templates containing small permanent magnets. 
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transient character of the noise, thus 
reducing the chance for human error. 

To understand the test procedure, 
assume a setup such as the one in 
Fig. 3. The winding carries a cur- 
rent of 1 ma and output voltage is 
displayed on a high-impedance oscillo- 
graph; total resistance, function of 
the potentiometer, angular position 
of the slider in the winding, and 
resolution are precluded from influ- 
encing the test. Active noise voltages 
are observed as an equivalent noise 
resistance as defined. 

The input circuit of the instrument 
shown in Fig. 2 is similar to this 
circuitry, but the oscillograph is re- 
placed by a peak-reading voltage- 
sensitive unit. A block diagram of 
this unit is shown in Fig. 4. It con- 
sists essentially of a constant current 
source for the potentiometer, with the 
noise voltage sampled by a high-im- 
pedance amplifier. The output of 
the amplifier excites a voltage-sensi- 
tive gate working between cut-off and 
saturation to provide pulses of con- 
stant amplitude to a one-shot cathode- 
coupled multivibrator. The voltage 
gate establishes the limit for a pulse 
response. The multivibrator provides 
both a visual and an audible indication 
of fixed duration independent of the 
transient characteristic of the noise 
resistance. ooo 


Extended abstract of a paper by 
Joseph R. Altieri, Technology In- 
strument Corporation, presented at 
the AIEE Northeastern District 
Meeting, Binghamton, N. Y., April 
30, 1952. 


Magnetic Templates 
Simplify Wiring Layout 


Transparent templates held 
on board by magnets are ar- 
ranged over sensitized paper, 
exposed and developed 


AYOUT of electrical control 

panels is generally a matter of 
cut and try. Especially if a large 
number of components are involved, 
the electrical draftsman must first 
sketch a tentative arrangement of 
electrical components—switches, re- 
lays, contactors, terminal boards, and 
so on. Such parts are essentially 
repetitive in the sense that a given 
piece of electrical apparatus is drawn 
the same way over and over again. 
After these or related components of 
an electrical control panel have been 
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“roughed in” according to the best 
physical arrangement, they are “hook- 
ed up” electrically with connecting 
lines. If the initial arrangements proves 
unsuitable for the subsequent hook- 
ups, the draftsman must either erase 
the faulty portions of the preliminary 
layout, or make a completely new 
drawing of a satisfactory arrangement. 

At Reliance Electric & Engineering 
Co., “Ree-Copy” template drafting 
process has been devised to reduce the 
time of preparing panel layouts. This 
technique makes use of templates 
made of transparent acrylic plastics 
containing a small permanent magnet. 
The drawing board is metal-faced, to 
which is affixed a photosensitive sheet 
and if desired a masking sheet. Atop 
this sheet is placed a thin, transpar- 
ent “master image” sheet bearing 
standard notations or configurations, 
such as border and titles. Finally, on 
top of this sheet, are placed the com- 
ponent templates to be indicated on 
the drawing. 

The draftsman simply moves the 
templates around freely to suit any 
arrangement desired. The permanent 
magnets hold the templates in what- 
ever position they are placed on the 
board. The complete assembly is then 
exposed and developed. The photo- 
sensitive material used may be ordi- 
nary blueprint or whiteprint paper, 
which because it has a relatively slow 
photosensitive coating, obviates the 
need for a mask under normal draft- 
ing room lighting conditions. The re- 
sultant print is a rough layout on 
which the draftsman draws his “hook- 
up” lines. If a change is found neces- 
sary, he can make another layout 
easily and quickly. 





Since Reliance first developed and 
standardized on this template dratting 
process in 1950, it is estimated that 
efficiency of its draftsmen has been in- 
creased by 30 per cent—with a similar 
saving effected in time. Other specific 
advantages of this work-simplifier in- 
clude: elimination of human errors, as 
each template is reproduced the same 





every time it is used; no need to check 
accuracy of the drawing since the 
template, once checked, requires no 
rechecking in subsequent use, and 
elimination of care and skill required 
in making layouts to scale and in pro- 
viding proper clearances between 
components, since templates are scale 
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replicas of parts involved. IO 


Constant Filament Voltage 


oo voltage variation of as little 
as 12 per cent can shorten the 
life of standard broadcast-service vac- 
uum tubes by as much as 65 per cent. 
This effect of line voltage variation 
on tube life in industrial radio-fre- 
quency induction heating equipment 
can be eliminated by incorporating 
constant-voltage transformers in the 
design. In equipment made by 
Lindbery Engineering Co., Chicago, 
voltage variations are eliminated by 
these built-in constant-voltage trans- 
formers made by Sola Electric Co., 
Chicago. These transformers insure 
normal operating life for rectifier and 
oscillator tubes, which have now also 
been specifically engineered for indus- 
trial use in this r-f power equipment. 
Other improvements have been made 
in cabinet design, water cooling and 
quertthing systems, and elimination 
of all rubber hosing. O00 0 


Constant-voltage transformer shown 
here during installation is one of 
two such transformers designed into 
the Lindberg r-f heating unit to 
protect the filaments of tubes 
against voltage fluctuation. 


Caleulating Lamp-Dimming Resistance 


Graphical data for selection 
of rheostats for reducing 
illumination on instrument 
and control panels. 


R. A. ENGLEHARDT 
Electromechanical Design Engineer 
The Glenn L. Martin Company 


REVIOUS experience has been 

the only basis on which to esti- 
mate ratings of rheostats or resistors 
for reducing illumination on aircraft 
instrument and control panels and 
compartments. Frequently, after a 
compartment mock-up has been built 
to check lighting levels, the estimated 
resistances were found to be inade- 
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quate. What was needed was an en- 
gineering solution to supplant trial- 
and-error methods. 

Lack of tabulated data on lamp per- 
formance has introduced other prob- 
lems in lighting circuit design. The 
missing data, such as the voltage 
drops across a specific lamp when it is 
in series or parallel with relays, re- 
sistors, other lamps and other elec- 
trical components, if available would 
make possible engineered solutions 
rather than educated guesses. Many 
electric circuits in which indicator 
lights are used could be simplified, 
and many “sneak circuits” could be 
avoided. — 

Current drawn by a lamp is not 


directly proportional to the voltage 
applied, and candlepower is greatly 
reduced by a slight reduction in volt- 
age. Current and candlepower for 
any particular lamp are exponentially 
related to each other, and are expo- 
nential function of the voltage. Lamps 
of similar construction exhibit char- 
acteristics sufficiently well-correlated 
to permit use of basic exponential re- 
lationships, such as shown in Fig. 1 for 
voltage and candlepower, and Fig. 2 
for voltage and current. 

To aid in the selection of resistors 
and rheostats, the curves of Fig. 3 
show the effect of adding resistance 
into the lamp circuit. Rated lamp re- 
sistance is the rated voltage divided 


ELECTRICAL MANUFACTURING 








DBeEstitG#N 


by rated current.. Power dissipation 
in the added resistance is also shown. 


These curves assume an open circuit 


voltage equal to the rated lamp vol- 
tage; for any other condition a sep- 
arate analysis must be made. 

Assume, as an example, that a re- 
sistance equal to the rated lamp re- 
sistance is inserted in series with the 
lamp. From Fig. 3, voltages across 
the lamp terminals will be 39.7 per 
cent for a Mazda B lamp: currents 
will be 60.2 per cent, and candle- 
power will be 3.7 per cent. 

Most lamp dimming problems can 
be readily solved with this method 
when any one value is known. For 
example, a reduction to 20 per cent 
candlepower would require the addi- 
tion of a series resistance of 49.5 per 
cent for a Mazda B lamp. Dissipation 
in the series resistor would be 29.3 
per cent of the rated lamp wattage. 

Data needed for applving these 
curves are given in the accompany- 
ing table for lamps commonly used in 
aircraft applications. If the lamp in 
the above example is a Mazda 313 
rated at 28 volts, 0.17 amp and 4.76 
watts, a series resistance of 81.5 ohms 


~ 
oO 


Mazda a 


Rated candlepower, per cent 
S 


20 30 40 


Fig. 1—Exponential relationship of rated voltage to rated 
candlepower for Mazda B (vacuum) and Mazda C (inert 


gas) lamps.” 
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would reduce the candlepower to 20 
per cent; lamp voltage would be re- 
duced to 17.3 volts; power dissipated 
in the added resistance would be 1.4 
watts. 

Except for wattage ratings, the 
method is equally applicable to rheo- 
stats. Where rheostat power ratings 
are determined by the maximum cur- 
rent for any setting and the total 
rheostat resistance, the rating so deter- 
mined can be substituted for that of 
a fixed resistor in these calculations. 
Using the cited example, if the full 
rheostat resistance is 81.5 ohms, or 
49.5 per cent of the lamp resistance, 
the rheostat power rating must be 
49.5 per cent of the lamp wattage 
rating, or 2.4 watts. For taper-wound 
rheostats, the current ratings for each 
of the windings must be checked in- 
dividually. 

This method applies equally to 
multiple-lamp installations with lamps 
of the same or unequal ratings be- 
cause the total currents, wattages and 
effective parallel resistance of the 
group are considered. Where a com- 
bination of types B and C are used, 
individual calculations can be made 
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Fig. 2 — Relationship between voltage 
and current for the two types of lamps. 


for each group and then computed 
as parallel combinations, or averaged 
values between the curves can be 
used based on the proportion of total 
power used by each type. The latter 
is the easier, and results in little 
error. 

Type and amount of lighting re- 
quired can only be determined by 
past experience, but several factors 
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Added series resistance, per cent of rated lamp resistance 


Fig. 3—Effect of added series resistance on rated lamp 
current, voltage, power dissipation and candlepower. These 


curves assume a supply voltage equal to rated lamp voltage. 
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determine the amount of dimming 
needed. To obtain a faint red fila- 
ment glow requires a reduction in 
lamp voltage to approximately one- 
seventh of rated voltage, while a 90 
per cent reduction in candlepower 
output requires approximately one- 
half of rated voltage. Depending on 
the installation, between 14 and 25 
per cent of rated lamp voltage gives 
optimum dimming. 

For this range the added circuit 
resistance should be between 150 and 
250 per cent of the parallel resistance 
of the lamps under control. For di- 
rect or floodlighted applications, with 
either red or white lights, a range of 
175 to 200 per cent will be approxi- 
mately correct. For indirect red mask 
instrument lighting, a resistance ratio 
of 150 per cent, or slightly greater, 
has been found satisfactory. O OO 


Erratum 


In the article “Magnetic Core Ma- 
terials for Small Power Transformers,” 
in the June issue of ELECTRICAL 
MANUFACTURING starting on page 
133, numerical values assigned to the 
right-hand or watts/kg scale on each 
curve should be multiplied by 2.2? or 
4.84. Scale values given for the left- 
hand or watts/Ib scale are correct as 


published. 
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FaN3121-1819 | 1819 | 0.035A| T3%| scCMB | 6B | 28 |0.035| 0.098] 800 | 
fanzi2i-r3i3_| 313R | 017A | T3%| scmB | 6 | 28 [017 | 476 | 165 | 
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Distribution Transformer Weight Reduction 


Latest redesign reduces 
weight and amount of cop- 
per, while improving per- 
formance 


C. McINTOSH, JR. 
Transformer and Allied Products Division 
General Electric Company 


re minimize handling and installa- 

tion problems on secondary dis- 
tribution transformers, there has been 
constant effort on the part of design- 
ers to reduce size and weight. Gen- 
eral Electric is now in its fourth major 
design program with this objective in 
view. The first major gain in weight 
reduction was obtained by the use of 
grain-oriented silicon steel for spirally 
wound cores (Spirakore). 

The core was wound into a ring, 
annealed, and rewound around the 
coils with little strain damage to the 
magnetic quality of the steel. This 
arrangement meant maximum efficien- 
cy in the use of the core steel and 
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permitted a major reduction in weight 
in the 1%, 8, and 5-kva sizes. On a 
typical 3-kva design, Fig. 1, an over- 
all weight reduction of 29 per cent 
was achieved. 

Use of the round core was limited 
to small kva sizes, since it required 
coils of essentially round cross sec- 
tion. Above 5 kva, proper balance of 
losses requires the use of rectangular 
coils. This requirement was satisfied 
by winding the core to the rectangu- 
lar shape of the coils, annealing in 
this shape to remove strains, and as- 
sembling around the coils with little 
effect on the magnetic characteristics 
of the steel. This construction proved 
so satisfactory in improving short cir- 
cuit and impulse strength that it was 
used on all sizes up to and including 
200 kva, 15,000 volts. Use of it was 
made even on the 1% through 5 kva 
sizes; as a result, the total weight of 
the 3-kva model was reduced 13 per 
cent in addition to the 29 per cent 
already achieved in the earlier change. 
Fig. 2 shows the reduction in size 


achieved in the interior of a 3-kva, 
7200-volt transformer. The weight 
reduction of the transformer interior 
was 60 per cent. 

Extension of the basic design to 
include the station-type line with 
ratings from 225 to 500 kva required 
the development of completely new 
core shapes and clamping structures. 
These were proportioned to conform 
to the then new concept of graded 
layer insulation and shielded wind- 
ings in distribution transformers. A 
major increase in impulse strength 
was achieved, together with a reduc- 
tion in size, Fig. 3, and a 31 per cent 
reduction in weight. 

Two factors prompted the latest 
transformer redesign: One was the 
continued improvement in develop- 
ing better core steel; the second, a 
desire to reduce the amount of cop- 
per. To achieve this reduction, a 
slight increase in the weight of the 
core has been made and the propor- 
tions of the core and coils have been 
altered. No change has been made 
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Fig. 1—Interior views of an earlier type (left) and the new new rectangular 


basic design using round core construction (right) show 
reductions achieved in a 3-kva transformer. Fig. 2—Use of 


in the nominal no-load and total loss 
from the previous designs, but the 
impedance percentage has been im- 
proved to give better regulation. 
When choosing proportions for the 
core and coils, care was exercised to 
keep the greatest horizontal diagonal 
dimension to a minimum, so that tank 
diameter might be reduced. In small 
kva sizes, a reduction in tank diameter 
with the attendant reduction in heat 
radiating surface could be made with- 
out any other change, since the me- 
chanical dimensions of the core and 
coils, rather than thermal require- 
ments, dictate the tank size. This is 
shown in Fig. 4. In larger kva sizes, 
greater use of cooling fins accom- 
pany reductions in tank diameter. 
Thermal characteristics of the coils 
have been improved by more care- 





Fig. 3—Extension of basic design to 
500-kva transformer (right) resulted 
in substantial weight reduction. At left 
is an interior view of an older trans- 
former model. 
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former interior. 


fully proportioning losses between 
the primary and secondary. Also, the 
number and location of cooling ducts 
have been chosen on the basis of 
extensive tests. The maximum tem- 
perature rise of the coils relative to 
the oil has been lowered, resulting 
in a transformer with greater overload 
capacity. 

In planning the new design, every 
possible reduction was studied to 
determine its effect on weight and 
performance. Engineering and manu- 
facturing evaluation of all design and 
shop tolerances produced reductions 
in both core and coils. Steps were 
also taken to reduce human errors to 
a minimum. In addition, fixtures were 
developed for maintaining cores to 
strict dimensions during annealing: 
improved machinery was developed 
for winding both cores and coils to 
minimum size; and coil insulation 
was re-evaluated on the basis of the 
knowledge gained from an extensive 
program of impulse tests. 

Clamps to support the core and 
coils have been changed to use die- 
formed channels and angles. This 
process lends itself readily to the 
addition of strengthening ribs at 
points of maximum stress. As a result, 
structures have been produced which 
are light in weight but better able 
to withstand the forces generated 
under short-circuit conditions. Where 
practicable, pockets for holding coil- 
supporting blocks have been em- 
bossed directly into the clamping 
channel itself for maximum strength. 
Fig. 4 shows comparable units before 
and after the design program was 
started, 

The new designs are already avail- 
able in most ratings below 15,000 
volts from 10 to 50 kva and will soon 


core construction (right) produced an 
additional 13 per cent reduction in weight of 3 kva trans- 


be extended through 167 kva. The 
following table shows average weight 
reductions which have been achieved: 


Primary Primary 

Reduction voltages voltages 

percentage in below 5 kv 5 - 15 kv 
Total weight 10 10 
Copper used 16 28 
Oil required 9 8 


The average copper savings repre- 
sented in this fourth redesign will 
permit production of seven transform- 
ers instead of six with ratings below 
5000 volts or five with ratings above 
5000 volts. As a result of the improve- 
ment of performance characteristics 
and an overall weight reduction of 
10 per cent, the new models repre- 
sent a major forward step in distribu- 
tion-transformer design. Oud 





Fig. 4— Distribution transformer at 
right shows results of latest redesign. 
Weight is 335 Ib, overall height is 35 
in., projected floor space is 18144x20*4 
in, Comparable older transformer mod- 
el (left) weighs 505 Ib, has an overall 
height of 39 in. and a projected floor 
space of 21x22 in. 
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GUARD AGAINST WARTIME DESTRUCTION ... GUARD AGAINST THEFT! 


To guard our country against long-range bombing... to guard homes from prowling criminals 
... to guard property from fire... to guard against accidents in plants ...in such alarm and 
safety systems Guardian Relays respond dependably at the crucial moment. The 

superior performance of “air-raid” and fire alarm sirens controlled by the Guardian 

Series 220 A.C. Relay, is known the world over. The Series 220 A.C. Relay pro- 
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or with open-type mounting. The Guardian Series 5 D.C. Relay (with cover) 
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central systems. It has successfully followed 20 contacts per second for high 
speed counting, telephone dialing, timing and lighting control. We invite you— 

write for full details and cost-free advice on the use of Guardian Relays OCTAL PLUG SERIES 220 A.C. 
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CONTAINER 
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GUARDIAN ELECTRIC 


. 1627-J) W. WALNUT STREET CHICAGO 12, ILLINOIS 
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Open 


Low-cost process casts rela- 
tively thick polyester parts 


formerly made of porcelain . 
trical equipment. 


N its experimental plastics labora- 
I tory, the Induction Heating Corp., 
Brooklyn, N. Y., has developed a low- 





TRANSFORMER COVER (1)—With the mold half-full of 
the resin mix, glass cloth is positioned around all inserts to 
give extra strength and prevent cracking around holes. The 
mold is then filled to the top and allowed to air-set for 
two hours. After a three-hour oven cure at 180 F, the under- 
side is ground and the separately molded insulators are 
attached. The completed cover is oven cured for another 
hour and is then ready for use. At right, top and bottom of 
transformer cover with the machined steel mold; an in- 
sulator with its mold at the right. TERMINAL STRIP (2) 
—Wooden frame at left holds a metal pattern of the ter- 
minal strip used in transformers. Molten rubber is poured 
over the pattern, allowed to cool, and then stripped from 
the pattern. Center, the mold on a plaster base equipped 
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cost, time-saving method of casting 
relatively thick thermosetting poly- 
ester parts for electronic and elec- 


been successfully used to produce the 
high-voltage transformer cover shown 
here at a saving of $16 per cover and 


Mold Plasties Castings 


half the weight over previously used 
materials and methods. Other typical 
examples are also illustrated. 

The polyester, American Cyanamid 
Laminac 4116, is basic to the process 
because it has high moisture resist- 
ance, good insulating properties and 


The method has 


with taper pins. Reinforced LAMINAC 4116 is cast into 
the mold, flush with the top and cured at room tempera- 
ture. Casting is then removed and the pins knocked out, 
leaving the finished part shown at right. BRACKETS AND 
INSULATOR (3)—Three parts formerly made of porce- 
lain, are now cast from polyester scrap-filled LAMINAC. 
Mounting bracket on extreme left costs $1.25, replaces two 
porcelain insulators which cost $6.00. Center bracket taking 
place of bronze casting and porcelain insulator costs 40¢, 
prior cost $3.00. Insulator for high-voltage switch (right), 
shown in half of plastic mold, is molded in one piece. Pre- 
vious porcelain unit required cementing-in a brass top 
which would sometimes break loose. 
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eee ON THESE HOLWIN CORP. 
REFRIGERATOR PARTS e FABRICATED 
BY WECKESSER CO., CHICAGO 


PLASTIC LAMINATES 





LAMP SOCKET DEFROSTER PANEL 





Costs were reduced $2.00 per thousand, and Material costs were cut 26% and breakage Write today 
rejections practically eliminated on this saw- greatly reduced during punching and riveting, Ser Book! 
tooth washer, when INSUROK T-815 mat-base =when INSUROK T-610 paper-base laminate or Booklet, 
laminate replaced a linen-base laminate. Rejec- replaced a canvas-base laminate for this defrost- “LAMINATED 
tions were less because T-815 punched easier and __ er panel. In addition, warpage was no longer a oe 
reduced edge breakback. problem. INSUROK 


@ INSUROK has done it again. These two case histories show how INSUROK, selected 
to meet your individual requirements, can cut costs and improve performance. To inves- 
tigate the cost-saving possibilities of INSUROK laminated or molded plastics for your 
product, phone or write, today. 


he RICHARDSON COMPANY 


FOUNDED 1858 — LOCKLAND, OHIO 
- 2799 Lake Street, Melrose Park, Illinois (Chicago District) 
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the ability to be cast in an open mold. 
Power factor and dielectric constants 
for this material, and the 
voltage breakdown strength and arc 
resistance are high. Parts embedded 
in this material are protected from 


shock 


are low 


vibration and corrosion. 


Mica, glass-fiber, nylon or cotton- 
flock fillers are used to minimize 
shrinkage and reduce exothermic re- 
action during cure. Molds are made 
of steel, rubber, plaster or reinforced 
polyester resin. The finished part 
needs no filing, buffing, drilling or 


engraving, and but little grinding. 
Two catalysts are used: Luperso]l 
DDM for room temperature cure and 
Luperco ATC for high temperature 
cure. Post-cure heating insures opti- 
mum electrical properties and avoids 


aging changes. 


Adjustable-Frequency Drive System 


On high-speed large-power 
adjustable-speed drives, the 
induction motor has size and 
weight advantages over d-c 
types 


J. M. DELFS 
Machinery Section, 
General Electric Company 


QUIRREL-CAGE induction mo- 
S tors are seldom used for adjustable- 
speed drives, but on some applications 
their size and weight advantages at 
the point of power application make 
them the logical choice. The induc- 
tion motor usually gives more power 
for its size and weight than any other 





NTERVAL timers made by Auto- 
matic Temperature Control Com- 
pany, Philadelphia, are used to con- 
trol many types of critical process 
operations such as baking ovens, cen- 


trifuges or molding presses where 
failure could mean substantial losses. 
Electrical connections must be re- 


liable, and for wide industrial applica- 
tion of the Vernier timer shown here 
a variety of internal circuit arrange- 
ments must be provided. Original de- 
sign called for leads from the motor 
solenoid and contact arm to be 
soldered to the terminal plate. This 
operation required skill and 16 to 
20 min per timer; if a user wished to 


Solderless Terminals Cut 
Wiring Time in Half 


type. It can also be run at high speeds 
with good dynamic balance. Speed 
changes can be effected by changing 
the frequency of the power supply. 
Either an alternator or a frequency 
converter coupled to an adjustable- 
speed drive may be used for the power 
supply. 

Conditions favorable to such a drive 
arose in connection with the design 
of a large planer-type milling machine 
built by the Giddings & Lewis Ma- 
chine Tool Company for milling of 
aluminum sheet stock for airplane ex- 
terior surfaces. This machine, which 
is 80 ft long and has a work area 10 x 
34 ft, has three vertical high-speed 
milling heads of 100 hp each oper- 





alter the timing sequence, each lead 
had to be heated and _ resoldered, 
often a difficult task. This also posed 
problems in routine inspection, main- 
tenance or repair. 

By redesigning the terminal plate 
to employ solderless terminals, wiring 
time in assembly was cut in half with 
a saving of 5 per cent in overall pro- 
duction time. Before and after views 
of the terminal panel are shown above, 
with the timer assembly removed to 
show the new method (right) of 
connecting leads to the rear of the 
panel. 

Altering of connections for process 
changes can now be made quickly 


able over a stepless speed range of 3 
to 1, Fig. 1. To take advantage of 


high cutting speeds possible with 
carbide tools, the center and right 


heads on the crossrail had required 
speed ranges of 1200 to 3600 rpm 
and the left head, from 2400 to 7200 
rpm. Water-cooled shell-type squirrel- 
cage induction motors are used, sup- 
plied with adjustable-frequency power 
from alternator sets driven by d-c ad- 
justable-speed drives, as shown sche- 
matically in Fig. 2. 

There are two power supplies for 
the three heads so that two of them 
can be run _ simultaneously. Dead- 


front manual transfer switches on the 
control panel are arranged for set-up 


with a screw driver as the only tool. 
Vibration resistance of these terminals 
is equal or better than the soldered 
joints, appearance was greatly im- 
proved, and danger of cold joints was 
eliminated. By standardizing on a 
few terminal types throughout the 
line of control and transmission in- 
struments, one automatic air operated 
machine of the type made by Air- 
craft-Marine Products, Inc., Harris- 
burg, handles all terminal jobs. As 
shown in the illustration terminals are 
fed to the crimping dies in a con- 
tinuous string, leaving both hands of 
the operator free for feeding the work. 


ooo 
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The new TINNERMAN Electrical Harness Clamp “takes 
off” on really big-money savings for the Glenn L. Martin 
Company, builder of the famous Martin Bombers. Air- 
craft designers and engineers at Martin found that in 
a quantity such as 1000 planes,a savings of $270,000 
could be made...or 18 cents per clamp over former 
methods for 1500 clamp installations in the new 
Martin P5M-1 Marlin! Think of this tremendous savings 
in terms of the thousands of aircraft on order for 
building America’s defenses—and you see how “multi- 
million-dollar savings” can be made for conversion into 
even greater production! 


Tinnerman engineering reports this significant savings 


story to all American industry as another example or 
Tinnherman teamwork! For better fastening analysis 
and engineering know-how. .. for significant production 
savings no matter what your fastening problem, turn 
to TINNERMAN! There’s a Tinnerman representative in 
your area to give you competent help... he’ll be happy 
to supply details for a FASTENING ANALYSIS of your 
product. Meantime, write for your copy of SPEED NUT 
“Savings Stories”: TINNERMAN PRODUCTS, INC., Dept. 12, 
Box 6688, Cleveland 1,Ohio. In Canada: Dominion 
Fasteners, Ltd., Hamilton. In Great Britain: Simmonds 
Aerocessories, Ltd., Treforest, Wale... In France: Aero- 
cessoires Simmonds, S. A.—7 rue Henri Barbusse. 
Levallois (Seine) France. 


Whatever you build—from Aircraft to Clothes Dryers—Think first of Tinnerman for better fastening Engineering! 
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SPEED NUT WAY: Inset 
shows how T-shaped 
tongue locks in place. Can’t 
unlatch unless pressure is 
Croyle Mille l-lil- Lelie -aitels 
and tongue is aligned with 
slot opening. Can be pre- 
assembled to wire bundle 
before fastening to structure. 
Opens and closes by hand, 
OM elma te let: B 


The Glenn L. Martin Company leads the way to... 
ype MGS 
Muttic- Millions Dollar Saveip 


---FOR THE AIRCRAFT INDUSTRY WITH NEW 
TINNERMAN ELECTRICAL HARNESS CLAMP! 





131 





See 


CS EN 


. 8 


a MEE 
2 


of 6 t 6 8 T 


N D 5 


LL LLL LL LLL 


of the heads so that the center head 
may be used with either of the two 
adjustable-frequency power supplies 
and either the left or the right head 
may be used with the other. Dead- 
front double-throw reversing switches 
for each head also permit operation 
with milling cutters designed for either 
clockwise or counter-clockwise rota- 
tion. 

The two adjustable-frequency pow- 
er supplies are identical. Each con- 
sists of two 2-unit motor-generator 
sets. The a-c/d-c set has a 200-hp in- 
duction motor driving a 125-kw ad- 
justable-voltage generator at constant 
speed of 1800 rpm. The d-c/a-c set 
consists of a 150-hp d-c motor driving 
a 100-kw, 3-phase alternator. Control 
of the voltage of the generator on the 
a-c/d-c set controls the speed of the 
d-c motor driving the alternator over 
a speed range from 600 to 1800 rpm 
to give frequencies from 40 to 120 
cycles. This frequency range gives the 
two 4-pole motors a speed range of 
1200 to 3600 rpm and the 2-pole 
motor a speed range of 2400 to 7200 
rpm. 


Control of alternator speed is ac- 
complished by control of the shunt 
field excitation of the 125-kw d-c gen- 
erator. Control of a phase-controlled 
thyratron rectifier supplying the gen- 
erator field permits the operator to 
control the speed of the milling head 
from a small potentiometer. Once the 
control is set for a desired head speed, 
this speed is accurately maintained 
regardless of varying cutter load. 
Load-compensation control on the d-c 
adjustable-voltage drive automatically 
boosts the d-c generator voltage with 
increasing load to maintain the head 
motor speed constant as the cutter 
load changes. 

Since the speed and hence the out- 
put frequency of the alternator is a 
close indication of the speed of the 
milling head motor, an indicating in- 
strument connected to a tachometer 
generator on the alternator is cali- 
brated to read the speed of the mill- 
ing head directly in rpm. 

Electronic -amplidyne regulators 
supplying field excitation to the a-c 
alternators automatically regulate the 
alternator voltage to constant volts 
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per cycle—the desired relationship for 
best operation of the head motors, 
When the alternator speed is changed 
to cover the frequency range of 40 to 
120 cycles, the alternator voltage au- 
tomatically covers a corresponding 
range of 160 to 480 volts. 

Once the desired operating set-up 
has been selected, the operator merely 
presses the Run button for the desired 
head and the head accelerates quickly 
and smoothly to the desired speed. 
When the head is started, the operat- 
ing sequence is as follows: The a-c/ 
d-c set is assumed to be running at 
constant speed and the alternator set 
and the head motor are at rest. When 
the operator presses the head motor 
run button, the alternator field is ap- 
plied, the line contactor closes be- 
tween the 125-kw d-c generator and 
the 150-hp d-c motor, generator field 
excitation is applied and both the al- 
ternator set and the head motor ac- 
celerate simultaneously to the desired 
speed. The head motor and the al- 
ternator supplying it are connected to- 
gether electrically while at rest and 
the head is accelerated by starting up 


=~ 
, ’ 440 V 3PH 60 CY 


Fig. 2—Schematic wiring diagram of variable-frequency 
drive for three 100-hp spindle heads for aircraft wing miller. 


CH—Center head LH—Left head 
RH—Right head RSW—Reversing switch 
AFA—Adjustable-frequency alternator 

DCM—D-c Motor 


ACM—A-e induction motor 


DCG—D-c generator 

TG—tTachometer generator 

AVR—Alternator voltage regulator, electronic amplidyne 
type 

GVR—Generator voltage regulator and exciter, electronic 
type 


Fig. 1—Watercooled high speed milling head with 100-hp 
motor supplied with variable-frequency power. 
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In your planning for 
tomorrow... include our 


process experience. 
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the alternator set. Similarly, to stop 
the head the alternator set is stopped 
by regenerative braking of the d-c ad- 
justable voltage drive. The head motor 
remains connected to the alternator so 


that when the alternator set is stop- 
ped the head motor likewise stops 
quickly with no severe braking shocks. 

The spindle drives have a constant- 
torque characteristic, that is, the 100- 


hp rating is obtained at maximum 
head speed and as the head speed is 
reduced to one-third, the horsepower 
rating similarly decreases to one-third 
or 33 hp. Ooo 


Sound Approach to Noise 


New sound laboratory will 
aid in studying and measur- 
ing noise 


EDUCTION of noise in their 
present lines of equipment is 
valued by Westinghouse at close to 
half a million dollars every year for 
each decibel of sound diminuition. 
To aid in studying sound this new 
anechoic chamber has been built in 
a quiet Pittsburgh suburb. The 
sound study program does not have 
elimination of present noise problems 
as the immediate goal. Rather, re- 
search engineers will study the de- 
tailed causes of various sounds, means 
of propagation and radiation, and 
psychoacoustic effects. 
Inside a building and surrounded 


by masonry walls 12 in. thick, a 
19x13x10 ft room has had the 


walls, roof and floor completely cov- 
ered with insulating material shaped 
in the form of wedges. Individual 
wedges 8x24 in. at the base and 
34 in. long, are fabricated from glass 
wool. Wire mesh with %-in. openings 
encases each wedge to facilitate in- 
stallation and protect the fil] material. 
A spring-supported wire net is 
stretched from all four sides of the 
room several feet above the wedges 
that cover the floor. This net sup- 
ports the equipment under test, as 
shown in the illustration. 

This chamber will closely duplicate 
the “free field” effect that would be 
found at altitudes of 100 miles with- 
out background noise and without 


reflective surfaces. The chamber has 
an ambient sound level of 10 to 15 
db as compared to the 25 or 30-db 
level in a residential neighborhood 
at night. 

One of the problems studied in the 
new laboratory is to determine a 
standard method for measuring noise. 
Although limits of sound emanation 
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for each type of electrical equipment 
have been specified, industry meth- 
ods of measuring noise vary widely. 
Specific product investigations will be 
aimed at reducing noises in fluorescent 
lighting ballasts, transformers, re- 
frigerators, vacuum cleaners, air con- 
ditioning units and speakers for home 
radios. O00 0 


New Switchgear Development Lab 


Powerful equipment featur- 
ed in new short-circuit test 
laboratory 


HORT circuits of 5,250,000 kva— 
most powerful ever produced 

in a research facility—are created for 
power-equipment tests in General 
Electric’s new Switchgear Develop- 
ment Laboratory at Philadelphia, Pa. 
Because the Philadelphia factory al- 
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ready has adequate facilities for rou- 
tine testing of production, the new 
laboratory will be primarily used for 
the development of power circuit 
interrupters. 

The laboratory program is planned 
to study the effects of the various 
phenomena (voltage, current, fre- 
quency, overvoltage, recovery voltage, 
arcing time; reclosing time, light cur- 
rent, capacitance current, out-of- 


phase condition, electromagnetic ef- 
fect, temperature, repetitive switching 
duty) that affect switchgear devices in 
general and circuit interrupters in par- 
ticular. The laboratory is staffed and 
equipped for more searching tests at 
a faster rate than any other similar 
facility now in operation. 

The laboratory comprises a control 
building, a test building and a high- 

(Continued on page 234) 
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PITTSBURGH’S DUQUESNE LIGHT COMPANY USES 


Adlake 


The ADLAKE Mercury Relays in this bank of 
induction regulators are used because they 
offer constant timing characteristics and 
yet require no maintenance whatever. The 
regulation is accomplished through a 
motor-operated device, which is controlled 
by ADLAKE time-delay relays. The delay 
is of short duration, but long enough so 
that the equipment does not respond to 
momentary changes. 


The same engineering skill that assures 
dependability in this installation is avail- 
able for your relay problems. ADLAKE 
engineers will be happy to work with you 
on questions of relay design and applica- 
tion. If you don’t find the relay you need 
in the ADLAKE relay catalog, it will be 
custom-built for you. 


Write today for your free copy of the 
illustrated ADLAKE Relay Catalog—no 
obligation, of course. Address The Adams 
& Westlake Company, 1108 N. Michigan, 
Elkhart, Indiana. 


EVERY ADLAKE RELAY 
BRINGS YOU THESE ADVANTAGES: 


@ HERMETICALLY SEALED— dust, dirt, moisture, 
oxidation and temperature changes can't inter- 
fere with operation. 


@ SILENT AND CHATTERLESS 
@ REQUIRES NO MAINTENANCE 
@ ABSOLUTELY SAFE 


@ MERCURY-TO-MERCURY CONTACT 
— prevents burning, pitting and sticking. 


Alaa) Ar 
\ ei oo 7) year 


me Adams & Westlake comranx 






Established 1857 « ELKHART, INDIANA «+ New York « Chicago 


AUGUST 1952 


Manufacturers of ADLAKE Hermetically Sealed Relays 


ADLAKE RELAYS AT WORK —Oone of a series of advertisements on specific ADLAKE installations. 


«Constant 
Voltage Regulation 


MERCURY 
RELAYS 


| 
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§ dies high-speed vacuum tubes de- 
signed for electronic systems replacing 
stepping switches have recently been 
introduced in the U. S. Developed in 
England, these tubes are the unidirec- 
tional cold-cathode decade counter, 
Type G10/240E (left), and the primed 
cold-cathode trigger, Type G1/370K 
(right). The first has 10 cathodes to 
indicate the number of the count, either 
visually at low speeds or by means of 
the voltage developed across the cathode 
load at high speeds. It is capable of 
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counting pulses at repetition speeds up 
to 20 kc. On every tenth pulse it pro- 
vides a voltage output that is sufficient 
either to operate a coupling tube to the 
next counter stage or a registering cir- 
cuit. Tube has been designed so that 
at low speeds it is possible to view the 
discharge directly and thus obtain a direct 
indication of the count. The cold-cathode 
decade counter has the following dimen- 
sions: overall length, 4.96 in.; seated 
height, 4.4 in.; and bulb diameter, 1.96 
in. Weight is 2.29 oz. Development of 
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the high-speed primed cold-cathode trig- 
ger tube became necessary with the ad- 
vent of the cold-cathode decade counter, 
for which a single cathode trigger tube 
is required as a coupling element be- 
tween tubes. Its dimensions are: overall 
length, 2.1 in.; seated height, 1.87 in.; 
bulb diameter, 0.75 in. Weight is 0.17 
oz. International Telephone and Tele- 
graph Corp., 67 Broad St., New York 4. 
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RAPID REVERSING MOTOR WITH ELECTRONIC CONTROLS 


oe motor of low inertia and strong 
field flux has been designed to meet 
fast reversing requirements of high pro- 
duction machines. The new motor 
makes use of two electronic circuits to 
impose, briefly, several times the normal 
voltage on both motor armature and field. 
Controlled within pre-determined cur- 
rent limits, these forcing circuits permit 
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more rapid reversal while maintaining 
maximum torque and consistent point of 
reversal because of a minimum of over- 
travel. The new motor incorporates a 
number of design improvements which 
increase its commutating ability and the 
high torque it develops. One is the 
high flux design, based upon use of more 
iron, larger air gap, thicker frames and 


improved poles. Other construction re- 
finements include full-length laminated 
interpoles, non-magnetic interpole bolts 
and shims, and non-magnetic banding 
wire for the armature. Use of low volt- 
age fields on both the motor and the 
generator of the drive facilitates the 
forcing effect of the electronic circuits. 
The generator has one field with normal 
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ENGINEERING—There is no substitute for 
the skill and know-how of these Chicago 
Molded engineers with 15, 20, 25 and 30 
years experience under the same man- 
agement. 





iT TAKES ALL THIS 
a 










TO MOLD 


PLASTIC PARTS 























EQUIPMENT—Huge two-story presses 
like these, delivering up to more than 
1500 tons pressure, insure fast, depend- 
able, economical production of even the 
largest parts, 









MOLDS... like these 
giants, expertly de- 
signed and built with 
watchmaker's pre- 
cision, are an indis- 
pensable factor 
in the successful pro- 
duction of large 
plastic parts. 


EXPERIENCE — Since the 
1920's, Chicago Molded 


has pioneered the molding . .. the ability to analyze and 

of Nagy wis. Sees one understand your needs and 

typical of parts produced . h l 

for some of the biggest interpret them correctly .. . 

names in industry. the seasoned judgment to 
avoid misapplications . . . the faculty for get- 


ting into production without undue delay and 
to plan each operation so as to achieve max- 
imum efficiency and economy . . . the knowledge 
of materials and techniques that comes only 
with years of solving just about every con- 
ceivable plastics application. 


These plus factors are all important. They 
represent values and economies that are re- 
flected in the final cost to you... and in the 
complete customer satisfaction which is a part 
of every Chicago Molded job. 

Ready to talk about your plans? Call in a 
Chicago Molded engineer. There’s no obliga 
tion. Just write, wire or phone, 
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PRODUCTS CORPORATION 


6 
CUSTOM MOLDERS OF ae oD 
1024 NORTH KOLMAR AVENUE CHICAGO $1, 1LLINOIS 
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voltage of 25 volts. The motor uses 
two fields—one supplied from a con- 
stant potential exciter at 115 volts, the 
second supplied by an electronic exciter, 
the voltage of which is determined by the 
size of the motor. IR drops compensa- 
tion and generator voltage regulation 


combine to maintain motor speed con- 
stant under wide changes in load. The 
motor field circuits regulate field current 
to eliminate speed drifts resulting from 
motor field heating. The new motor 
with its associated generator and elec- 
tronic controls will be available in sizes 











from 1 to 500 hp. Motors in all sizes 
are force ventilated with air supplied 
by an integrally mounted blower. The 
Reliance Electric & Engineering Co., 
1054 Ivanhoe Rd., Cleveland 10. 
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UNFUSED ELECTRICAL INSULATING FILM 


es TRAFLUOROETHYLENE 
electrical insulating film, known as 
PTF, Type B, can be fused into .a 
coherent mass after application. Film is 
made from unfused Teflon in a flexible 
and stretchable form. Outstanding prop- 
erty is its ability to remain flexible over 
operating temperatures between —100 
to 500 F (in several special uses, —320 
to 550 F). Moisture-vapor transmission 
is less than 1/10 gm per 100 sq in. over 
a 24 hr period. Arc resistance is very 
good, since Teflon does not carbonize 
at elevated temperatures. Film is one 
of the few materials available in a 
continuous flexible form that will resist 
the degrading effect of ozone caused by 
arcing brushes in completely enclosed 
motors and generators. The highly con- 
formable, non-slippery, surface of the 
unfused film allows it to be applied 
in place, adhering under slight pressure 
without the use of an adhesive. In addi- 
tion, this characteristic provides a better 
bond to metals and other surfaces than 
does pre-fused film. New film is opaque, 
but after being fused, turns cloudy- 
transparent. It is the first PTF material 
available in colors, making it possible 
to color-code insulated wires meeting 
Class H requirements. Small wires insu- 
lated with the film can be fused at tem- 
peratures as low as 650 F in 15-20 
minutes, or in 15 sec at temperatures 
of 1000 F, depending on 
thickness, wire size, and method of 
heating. Film is expected to find wide 
use for Class H_ insulation on con- 
ductors, coils, capacitors, transformers 
and other components operating at high 
temperatures, frequencies, and voltages. 
Other applications include its use in 
printed circuits. ASTM tests were used 
to obtain data presented in accom- 
panying tables. Film is available in 36-yd 
rolls in widths from % to 6 in. and in 


insulation 


GASKETING 


| EW fiber gasketing materials, desig- 
4 nated Accopac, are made by a 
modification of the beater saturation 
process. Process employed treats the 
fibers with water dispersions of rubber 
or resin, thus distributing an even coat 
over each fiber before the sheet is formed, 
giving the sheet a homogeneous quality. 
New process also permits the deposition 
of much larger amounts of saturant on 
the fibers than was possible with the 
conventional bath method. Added ad- 
vantage of process is its ability to com- 
bine different types of fibers, saturants 
and fillers to create a wide range of ma- 
terials. More than 18 months of field 
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Electrical Properties 
(5 mil thickness) 


Property 
Dielectric strength, volts/mil 
Surface resistivity, megohms 
Dielectric constant at 60 cycles 
Power factor at 60 cycles 


Mechanical Properties 
(5 mil thickness) 


Property 
Tensile strength at 77 F, lb/sq. in. 
Longitudinal 
Transverse 
Elongation at 77 F, per cent 
Machine 
Transverse 
Shrinkage (nonrestrained), 2 min, 700 F 
Longitudinal, per cent 
Transverse, per cent 


thicknesses of 3, 5, 10, and 15 mils. 
Minnesota Mining and Mfg. Co., 900 


testing has proved that new materials 
will not dry out, harden, or shrink on 
aging or in service. They have high 
compressibility which gives excellent 
sealing even under light flange pressures; 
will not rupture or crush under flange 
pressure loads of 100,000 psi; are homo- 
geneous and impervious, and will hold 
internal pressures of from 1000 to 2000 
psi, depending on the grade of the 
gasket material and the flange pressure. 
In addition, they are flexible and will 
not crack even under abuse in handling. 
One group of these materials, made of 
cellulose fibers, finely ground cork and 
synthetic rubber, is recommended for 


















Fused Unfused 
1500 750 
106 
2.0 1.7 
0.0005 0.005 
Fused Unfused 
6000 1300 
1500 160 
50 175 
100 500 
27 
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Fauquier St., St. Paul 6, Minn. 
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MATERIAL MADE BY NEW PROCESS 





sealing liquids and gases at temperatures 
up to 250 F. Materials are available 
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Here’s a new thin Class **H’’ insulation ... 


IRVINGTON Silicone-Coated Novabestos® 


Only .0025” to .003” thick—suitable for continuous operation at 180° C 

—offering excellent electrical and good physical properties—Irvington 
Silicone-Coated Novabestos is ideally suited for any application re- 
quiring a thin high-temperature insulation. 


Irvington Silicone-Coated Novabestos consists of a special grade of 
very thin, very pure long-fiber asbestos formed into continuous-length 
rolls, and completely saturated and coated with silicone resin. 


Silicone-Coated Novabestos is a two-way space-saver in the design of 
electrical and electronic equipment. Since it meets all Class “H” re- 
quirements, it allows windings to run at higher temperatures, and. thus 

permits more compact construction. [ts exceptional thinness cuts down 
the space needed for insulation—effecting savings in weight as well as 
in size. 


If you’ve been looking for a thin Class “H” insulation, you'll certainly 
want to know about this new product of Irvington insulation leader- 
ship. Just send the coupon for technical data sheet. 


nae OF tne 
wow "oe, 


0000000000000 0000 FSSSS6SS8SSSG ES 


Send this convenient coupon now | Irvington Varnish & Insulator Co. 





9 Argyle Terrace, Irvington 11, N. J. 
ee ea 

| Gentlemen: 

j Please send me technical data sheet on Irvington 
| Silicone-Coated Novabestos. 
VARNISH & INSULATOR COMPANY le RN is ine ia ian h ee iianicipiitichiit 
: : | IN o-csircnsrceleaienbeiiponcibcieittetgiahdanclbaeae Saag 
9 Argyle Terrace, Irvington 11, N. J. le 

Plants: Irvington N. J.; El Monte, Calif.; Hamilton, Ontario, Canada I a ils lalla lhe isi Ns cnsesnsbsi 
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in three grades, in sheet, roll, and ribbon 
form, and in cut gaskets and washers. 
Asbestos sheets produced by the new 
process can also be supplied. Composed 
of chrysotile asbestos and Buna N type 
synthetic rubber binder, they are recom- 
mended for sealing liquids and gases 





at temperatures up to 750 F. These 
asbestos materials, which are available 
in sheet and continuous roll and ribbon 
form, are homogeneous and nondirec- 
tional, with a compressibility of 30 to 
35 per cent under a load of 2800 psi. 
They will not crush and leak even 








under flange pressures of 100,000 psi, can 
be bent double without cracking or 
losing their sealing properties, and die 
cut cleanly without leaving long 
“whiskers.” Armstrong Cork Co., 9508 


Arch St., Lancaster, Pa. 
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BRAKE MOTOR FOR VARIABLE SPEED TRANSMISSIONS 


UILT-IN brake motors with ratings 

from % to 3 hp are now available 
for use with Graham transmissions. Appli- 
cations include metering and _ propor- 
tioning work and operations where the 
speed of one part of a materials-handling 
system must be synchronized with an- 
other. The transmission is available in 
all sizes from % to 3 hp. A wide range 
of controls, including micrometer, lever 
and remote electrical control can be sup- 
plied. Only four bolts are required to 
mount the complete assembly consisting 
of the transmission, built-in motor with 
or without brake, built-in reducer, and 
control. Transmission features built-in 
overload protection to prevent damage 
to the unit or to other parts of the power 
transmission system in case of a jam in 
the driven equipment. The direct-acting 
disk-type brake contains no solenoid or 
mechanical linkages. Motor and brake 
are connected in parallel. Starting the 
motor simultaneously energizes the mag- 





net coils. The magnet attracts the mag- 
net armatures which are attached to the 
pressure plate, compressing the springs 
and releasing the pressure on the disks. 
Stopping the motor de-energizes the 
coils. Spring tension then forces the 


MAGNETIC MODULATOR FOR USE WITH SERVOS 


Type IMM-182 is a magnetic modu- 
lator designed to convert d-c signals 
into 400 cycle signals with correspond- 
ing amplitude and phase. It is designed 
for use in circuits where the conversion 
of a d-c signal into a modulated carrier 
is desired. 


Typical applications are in 





power and instrument servos having d-c 
signal sources. The modulator output 
may be amplified and used to drive the 
control phase of a two-phase servo 
motor. Hermetically sealed, unit may 
be operated over a temperature range of 
—55 to 100 C and can meet require- 
ments of MIL-T-27 for transformers and 
reactors. Due to the low-level exciting 
currents and voltages used, unit has 
little noticeable temperature rise above 
the ambient temperature. Device is 
energized by means of an a-c carrier 
voltage and a d-c bias current, thus set- 
ting up a-c and d-c fluxes in the core. 
Introduction of a d-c control current up- 
sets the core balance and results in an 
induced voltage in the output winding. 
An 0.08 mf capacitor must be shunted 
across this winding to obtain optimum 
perormance. Some hysteresis effect is 
present, but does not exceed a zero 
stand-off error of 0.8 microamp for a d-c 
signal excursion of + 50 microamp. Gen- 
eral Magnetics Inc., 135 Bloomfield Ave.., 
Bloomfield, N. J. 
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CERAMIC CAPACITORS 


Tubular ceramic capacitors extend the 
capacitance range available in close- 
accuracy ceramic capacitors at rated 
voltages of 500, 1000, and 1500 volts 
d-c. Units have high Q, capacitance sta- 
bility, and excellent retrace character- 
istics. | Hermetically sealed, capacitors 


pressure plate back, applying steady 
pressure to the disks and quickly stop- 
ping and holding the load. Graham 
Transmission Inc., 3754 N. Holton St., 
Milwaukee 12, Wis. 

Circle No. 5, Reader Inquiry F ty, page 209 





will operate over the temperature range 
from —55 to 85 C and will withstand 
vibration and shock. Special units may 
be designed for operation at higher tem- 
peratures. Basic construction of Sprague- 
Herlec Type B20, B21, B22, and B23 
capacitors consist of stacks of ceramic 
dielectric disks with silver electrodes 
fired on at a high temperature. Stacks 
are thoroughly impregnated and hermet- 
ically sealed in 1-in. diam plated metal 
shells. The metal tubes have mounting 
feet at the end opposite the center 
terminal. The outer case is the ground 
terminal. When used in precision cir- 
cuits, it is often possible to control the 
capacitance tolerance within +1 per 
cent and temperature coefficient toler- 
ances within +10 parts per million. 
Usual tolerance on temperature coeffi- 
cient for less critical circuits is + 30 
parts per million per deg C, or +15 
per cent of the nominal temperature 
coefficient, whichever is greater. Metal 
tubular ceramic capacitors are available 
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That’s the unique SPIN-LOCK Screw. 
Assembly is faster...there are no extra parts to add, 
no special handling, it can be hopper-fed. Purchasing is 
faster...just one requisition to fill. Inventory-taking 
is faster... just one part to stock. 

You save all this time because SPIN-LOCK is one piece 
... With exclusive ratchet-like teeth under the head that 
lock into the surface, hold tighter than conventional 
fasteners under vibration. 

SPIN-LOCK is neater (fastens flush) . . . safer (no pro- 
jections) ...easy to drive in hard-to-reach spots. It makes 
excellent electrical contact and is oil- and water-tight 
around the head. 

Hex, pan, truss, flat heads. Write to us or any of the 
companies below for complete data on types and speci- 
fications. 


Teeth of SPIN-LOCK 
Screw touch bearing 
surface before final 
tightening. 











Final tightening 
embeds teeth in 
surface, assuring 
positive locking. 


Sp i 
. ee Sa RUSSELL, BURDSALL & WARD BOLT AND NUT CO., Licensor 
The 


Tighter, Stronger, Surer Fastener! Port Chester, N. Y. — Rock Falls, Ill. — Los Angeles 33, Calif. 
















UNITED STATES Central Screw Co. = ane 7 _ Co. eee Company 
Chicago 9, Ill. eveland 2, Ohio _ ti. 
Ss of Dalene Ox kere Ni a ee 
Serth Tenascende a p. Continental Screw Company Chicago 4, Ill. The Steel Company of Canada, Ltd. 
_— New Bedford, Mass. Scovill Manufacturing Co. Hamilton, Ontario, CANADA 
Camcar Screw & Mfg. Corp. Great Lakes Screw Corp. Waterville Division The Stowell Screw Co., Ltd. 
Rockford, Ill. i Chicago 27, Ill. Waterville 48, Conn. Longueuil, Quebec, CANADA 
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The HP3-140 unit is just one of many 
“specials”’ regularly stocked in the CHICAGO New Equipment Line. 
CHICAGO makes a practice of stocking “‘specials’’ that are 
hard-to-get elsewhere. You’ll find the answers to your transformer 
needs for practically any of today’s circuit requirements in 
CHICAGO’S exclusive “‘Sealed-in-Steel’’ New Equipment Line— 

in stock at leading electronic parts distributors. Whether your 
transformers must pass the most rigid MIL-T-27 specifications or 
are intended for average applications, it’s wise to choose CHICAGO 
““Sealed-in-Steel”” units (the world’s toughest) for that extra 
margin of dependability under all operating conditions. 


H-TYPE 


Hermetic sealing meets 
all MIL-T-27 specs. 
Steel base cover is 
deep-seal soldered into 
case. Ceramic bushings. 
Stud-mounted unit. 


S-TYPE 


Steel base cover fitted 
with phenolic terminal 
board. Convenient 
numbered solder lug 
terminals. Flange- 
mounted unit. 


C-TYPE 


With 10” color-coded 
leads brought out 
through fibre board 
base cover. Lead ends 
are stripped and tinned 
for easy soldering. 
Flange-mounted unit. 


ATO a: 


DIVISION OF ESSEX WIRE CORPORATION 


3501 ADDISON STREET * CHICAGO 18, ILLINOIS 


cifications. 


Vex 3 Ve high. 


“Special” or “Standard the world’s toughest transformers 
are in CHICAGO'S “Sealed-in-Steel” NEW EQUIPMENT LINE! 


All cuH1caco “‘New Equipment”’ transformers 
feature one-piece drawn-steel cases—the 
strongest, toughest, best-looking units you 
can buy. The one-piece seamless design, 
enclosing an electronically perfect 
construction, provides the best possible 
electrostatic and magnetic shielding, affording 
complete protection against adverse 
atmospheric conditions. For every application: 
Power, Bias, Filament, Filter Reactor, 

Audio (in 3 ranges), MIL-T-27, Step-down— 
there’s a CHICAGO “‘Sealed-in-Steel’”’ transformer, 
available in a choice of 3 mountings. 


Free‘‘New Equipment” Catalog 


Get the full details on cHICAGO’s 
New Equipment Line—covering 
“‘Sealed-in-Steel’”’ transformers 
designed for every modern circuit 
application. Write for your Free 
copy of this important catalog to- 
day, or get it from your electronic 
parts distributor. 





to comply with the requirements of JAN- 


C-20A. Sprague Electric Co., North 
Adams; Mass. 
No. 7, Reader Inquiry Facility, page 209. 


SUBMINIATURE DOUBLE 
TRIODES 


Subminiature double triodes, types 
6111 and 6112 were designed for use at 
relatively high ambient temperatures and 
at frequencies ranging up into the uhf 
region. Type 6111 is a medium-mu 
double triode in a T-3 envelope with 
characteristics similar to those of type 
6SN7GT. It may be used for similar 
applications requiring the ratings of the 
6111. Characteristics of Type 6111 in- 


clude: filament voltage, 6.3; filament cur- 
rent, 300 ma; plate voltage (max), 150; 
plate current (max), 22 ma; plate dissi- 
pation (max), 1.1 watts; transconductance, 
5000 microhms; and amplification factor, 
20. 

Type 6112 is a high-mu double triode 
in a T-3 envelope with characteristics 
similar to those of type 6SL7GT. Char- 
acteristics of the 6112 include: filament 
voltage, 6.3; filament current, 300 ma; 
plate voltage (max), 150; plate current 
(max), 1.25 ma; transconductance, 2500 
microhms; and amplification factor, 70. 
Sylvania Electric Products Inc., Radio 
Tube Div., 1740 Broadway, New York 19. 
Circle No. 8, Reader Inquiry Facility, page 209 


RIGHT-ANGLE 
WORM-GEAR MOTOR 


Known as Type GW Syncrogear, line 
of low speed right-angle worm-gear 
motors features a cantilever design to 
protect gear alignment. Mounting stresses 
are absorbed by a single unit pyra- 
midal base with “spread-eagle” feet. 
Additional features are: splash lubrica- 
tion, a hardened and ground worm, leak- 
proof oil seal, asbestos-protected wind- 
ings, and self-locking brake action. Motor 
is built in speed ranges from 20 to 155 
rpm and gear ratios up to 58:1. Motors 
have ratings ranging from % to 3 hp 
and are available in both 3-phase and 
single phase. The GW Syncrogear can 
be installed horizontally or upright and 
can be provided with a footless flange 
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gone HCO: 


, Whether you need totally enclosed or open- 
end motors . . . fan cooled or explosion- 
resistant motors... you're certain to get the 


right motors on the job when you choose 
Delco. 


Each and every Delco motor is designed and 
built for the job it has to do. It’s made of the 
finest materials, and engineered to stand up 
longer under the roughest conditions. 


So check up on Delco motors, now. You'll 
find Delco has the motors you need, and that 
Delco always meets its commitments. For 


full details, write to Delco Products, Dayton, 
Ohio, or call the nearest sales office listed 
below. 


DELCO FEATURES MAKE DELCO FINEST 
DELCO PRODUCTS 


Division of General Motors Corporation 
Dayton, Ohio 


DAYTON OHIO 
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FIRST 
GREAT IMPROVEMENT IN 


WELD FASTENERS 


PEM Self-Locating Weld Fasteners are ‘“‘common- 
sense engineered,” based on the experience of hun- 


dreds of users of weld fasteners. 


They will speed your assembly, cut equipment and 
labor costs and do a better fastening job, wherever 
load carrying threads are required in thin metals 
that may be welded. 


Write for literature and samples for trial. Penn Engi- 


neering & Manufacturing Corp., Doylestown, Pa. 
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mounting. Other modifications provide 
variable speed, splashproof design and 
total enclosure. U. S. Electrical Motors 
Inc., 200 E. Slauson Ave., P. O. Box 
2058, Los Angeles 54, Calif. 

ircle No. 9, Reader Inquiry Facility, page 209 


HIGH-TEMPERATURE 
SILICONE RESIN 


A new silicone resin for Class H elec- 
tric insulation, said to maintain its bond- 
ing strength and hardness at temperatures 
50-90 C above any known commercially 
available silicone resin, is known as 
SR-98. New resin permits greater de- 
sign flexibility in motors, transformers, 
and generators where vibration is a 
factor. Because of its excellent bonding 
strength and lack of flow at elevated 
temperatures, coils and other rigidly 
mounted components are held more se- 
curely in position than with former 
silicone resins. Having excellent solvent 
and abrasion resistance over a wide tem- 
perature range, SR-98 forms a hard in- 
sulating film. It is suited for bonding 
and impregnating coils and _ insulating 
materials used in Class H_ electrical 
equipment. When used to treat glass 
cloth, asbestos paper or cloth, and mica 
products, it produces a more rigid type 
of product. Resin is supplied with a 
50 per cent solids content and is light 
amber in color. It can be thinned with 
xylene, toluene, or petroleum spirits. 
No catalyst is required. SR-98 has also 
been used for caulking and sealing com- 
pounds. Filled with an inert material 
such as mica dust or talc, 25 to 50 per 
cent by weight, the resulting paste may 
be applied between layers of coil insu- 
lation. A heat-stable seal results after 
curing. General Electric Co., Section 
133-3 C, Waterford, N. Y. 
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MAGNETIC MEMORY UNITS 


Two magnetic memory components 
are now available for the storage of in- 
formation in digital computers and other 
information-handling systems. These 
toroidal saturable reactors consist of 
small ferritic toroidal cores on which 
a single coil of magnet wire is wound. 
The coil is stabilized by impregnation 
by a potting compound. In Type A, 
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IN ONE EASY-TO-USE 
WIRE AND CABLE 
BOOKLET 


@ APPLICATION HINTS — Booklet offers concise in- 
special Tere ee : ° 
prim See formation for product designers on how and where to use 
such well-known G-E products as Flamenol*, Geoprene, 
PreenX, and Deltabeston* wires, cables, and cords and 
Formex* and Deltabeston magnet wires. 





@ SPECIFICATION CHARTS—Readable charts include 
the facts you need to know before you specify. At a 
glance you know the electrical and mechanical char- 
acteristics, Underwriters’ Laboratories designations, and 
insulation types. 


@ INSULATION DATA—lInformation on each type of 
wire points out what each insulation and wire construc- 
tion will do for your product. Temperature ranges, re- 
sistance to moisture, and other important practical data 
are clearly stated. 


*Registered Trade-mark of General Electric Company 


mene = SEND FOR YOUR FREE COPY TODAY = 


Section W31- 822, Construction Materials Division, 
General Electric Company, Bridgeport 2, Connecticut 


Please send me a free copy of Wires, Cables, and Cords for 
Product Designers, Publication No. 19-470. 


Name 


; You can pul pour confidence cn 
GENERAL @@ ELECTRIC 
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Low in Cost — Small in Size — Dependable 
in Performance — AC or DC 







For industrial 
smoke detectors 





For television 
screen enlargers 


For photoelectric 
street lighting control 
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jet aircraft 
preheaters 
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What is your relay problem? Write Dept. C-8 today for Bulletin 570 


R-B 
ESSEX 


°gansport, Indiana 


-M DIVISION 









a For radio 


transmitter panels 
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© For auxiliary 
gas engine 
generators 





For automatic 
furnaces 


> - 
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N ADDITION R-B-M General 

Purpose Relays are used on 
X-Ray apparatus, permanent 
wave machines, wire record- 
ers, automotive radio tele- 
phone communication equip- 
ment, vending machines, coin 
operated phonographs and 
many other applications. 


WIRE CORP. 


AND MAGNETIC ELECTRIC CONTROLS 


— FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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information can be stored in 8 microsec, 
and read out in 3 microsec. For storage 
or read-out, 7 x 10-7 watt-sec is required; 
no power is required to keep information 
in storage. In Type B, storage can be 
accomplished in 0.8 microsec and read- 
out in 0.5 microsec, with ratings applying 
to a complete “word” containing any 
desired number of digits. Total weight 
of either reactor, complete with potting 
compound, is less than four grains. Di- 
mensions are: less than % in. in diam, 
and 0.052 in. thick. The Jacobs Instru- 
ment Co., Bethesda, Md. 
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MOTOR-STARTING CAPACITORS 


Features of a new line of motor-start- 
ing capacitors include low power factor 
and wide temperature range. Capacitors 
are designed for 50-60 cycle operation 





and are supplied in round aluminum con- 
tainers with insulating sleeve. They are 
available in a wide range of capacities 
in voltage ratings from 24 to 220 V.A.C. 
Illinois Condenser Co., 1616 N. Throop 
St., Chicago 22. 

Circle No. 12, Reader Inquiry Facility, page 209. 


SUBMINIATURE SWITCH 


Weather- and _ oil-proof pushbutton 
switch weighs approximately 1 oz. The 
panel-mounted pushbutton is sealed 
against the entrance of oil, water and dirt 
by synthetic sponge rubber. The small 
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Custom Made Technical Ceramics 
of this type to meet almost any quantity 
and delivery requirements. 
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Ifyou need ceramics similar to these, and you A battery of these 
* rotary presses is 
i need them in large quantities, we have the ca- ready to serve you. 
rt : . : ; For large volume re- 
I pacity. This rotary press is capable of producing quirements —a third 


of a million or over 
—this is the most 
economical method 
of manufacture 
in the industry. 


1,800,000 units a day and we have 4 large 










tunnel kilns to insure adequate firing capacity. 


For VOLUME PRODUCTION .. . SEE US! 


S5OTH YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Broad St., Nework, N. J., Mitchell 2-8159 © PHILADELPHIA, 1649 North Brood St., Stevenson 4-2823 
SOUTHWEST: John A. Green Co., 6815 Oriole Drive, Dallas 9, Dixon 9918 @ NEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Mass., Kirkland 7-4498 
LOS ANGELES, 5603 North Huntington Drive, Capitol 1-9114 @ CHICAGO, 228 North LaSalle St., Central 6-1721 @ ST. LOUIS, 1123 Washington Ave., Garfield 4959 
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This part is an Investment Casting, 
made by the expendable pattern 
process. We mass produce it for 
$10.50. This kind of part can’t be 
made in one piece by any other 
means—at any price. 

Our Investment Castings fre- 
quently replace complicated assem- 
blies. Often eliminate expensive 
pre-machining and finishing opera- 
tions. Compromises in design are 
fewer because we cast in almost any 
shape—simple and complex—and 
in 160 different ferrous and non- 
ferrous alloys. 

Tolerances are extremely close; 

details are fine. Castings run from 
afraction of an ounce to ten pounds. 
Does this give you an idea? 
Our engineers are skilled in de- 
signing parts as investment cast- 
ings, as well as producing them. For 
a free copy of our book describing 
the tremendous possibilities of the 
process, write Precision Metal- 
smiths, Inc., 1075 E. 200th Street, 
Cleveland 17, Ohio. 


i. 
INVESTME 
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Whew the service is too 
tough for die casting 


Whew it costs too 


! much to machine 


NT CASTINGS 


| can’t be cast in one 





movement required to operate the sub- 
miniature snap-acting switches js pro- 
vided by the resilience of the seal, No 
sliding joints are required. Both single- 
and double-pole switch assemblies are 
UL-rated for 5 amp at 250-volts a-c. 
either type will control 30 volts dc 
with inductive loads of 2 amp at sea 
level and 1% amp at 50,000 ft. Ip. 
stallation and wiring of the new switch 
is accomplished by snap removal and re- 
placement of switch elements in mount- 
ing brackets. Micro Switch, Div. of 
Minneapolis-Honeywell Regulator Co.. 
Freeport, Ill. 

Circle No. 13, Reader Inquiry Facility, page 209 


LINT-TIGHT MANUAL STARTER 


Newly designed loom motor starter 
features a lint-tight enclosure. Designed 
specifically for the textile industry, the 
heavy sheet steel enclosure is pro- 
vided with a neoprene gasket which 
effectively excludes all lint and dust 
normally found in textile applications, A 
flush handle reduces possibility of dam- 
age or accidental operation. Position 
of handle shows whether starter is on 
or off. Features include an over-center 





cam-type cover latch that provides heavy 
clamping pressure on the neoprene seal- 
ing gasket and a toggle mechanism un- 
affected by vibration or shock conditions. 
The cover is interlocked to prevent open- 
ing when starter is “on.” Protected type 
overload relays permit group fusing of 
several motors on a single branch circuit. 
Mechanical linkage is provided to per- 
mit contacts to be forced open with 
direct pressure from handle. Mechanism 
is trip-free, making it impossible to hold 
the contacts closed while an overload con- 
dition exists. Square D Co., 4041 North 
Richards St., Milwaukee 12, Wis. 
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OVER-RUNNING CLUTCHES 


Line of miniature  over-running 
clutches, claimed to be the smallest com- 
mercially available, is known as Mini- 
clutch. Typical applications include use 
in servomechanisms, automatic vending 
machines, ratchet-feeds, and control de- 
vices. The free-wheeling one-way minia- 
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It is important to remember that felt often can do 
several things at the same time. Here is an example 
in which felt, American Felt, is used as a spacer, 
a source of lubricant, and a lubricant control. The 
machine is an IBM Card Punch, used to punch 
accounting cards rapidly, accurately, and cleanly. 
The felt spacers are used in the punch magnet 
assembly, at the point where the operating arms 
pivot to actuate the punches. The spacers are impreg- 
nated with oil, thus providing an ample and long- 
lasting source of lubrication at the exact points where 












wear or corrosion might occur between the fast- 
moving arms and the shaft. Another virtue of the 
felt is control; it eliminates the possibility of oil 
dropping down into the circuit breakers beneath the 
unit. Other IBM machines of various types likewise 
use American Felt. There are some 16 chief mechani- 
cal functions for which American Felt is used, plus 
many subsidiary ones. It will pay you to investigate 
what American Felt can do for you in your plant 
or product. See the nearest Sales Office or write 
direct. 


American felt 


Com 


TRAD 


GENERAL OFFICES: 


y 


MARK 


16 GLENVILLE ROAD, GLENVILLE, CONN. 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. Louis, Atlanta, Dallas, 


. San Francisco, Los Angeles, Portland, Seattle, San Diego, Montreal.—PLANTS: Glenville, Conn.; 


Franklin, Mass.; 


Newburgh, N. Y.; Detroit, Mich.; Westerly, R. |. —ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 










every day we deliver 
intricate plastic 
moldings such as 
this into our 


customers’ hands 





This rotor on the pump of an automatic washing machine 
is the first such application of a plastic part. 

Mass production of the piece (tolerance of + .003”) 
gives our customer an appreciable savings in cost over the 
part preViously used, an 80% reduction in weight, 

plus a wear-defying impact strength that results 

in maximum pump efficiency. 


Whatever your peculiar problems in the design, 
engineering, production, assembly and delivery of any 
thermosetting part, P R P can help you...and has the 
facilities to place finished plastic pieces in your hands 
exactly when you need them. If you need the extra services 
available at P R P, just write or phone and we will have 
our plane bring you here for a discussion of your problem. 


when you look for plastic moldings, 


look first to “lastic © esearch 





roducts, 











urbana, ohio 






ture clutch, which has four rollers, fea- 
tures smooth action and stands up under 
continuous use. Tests on a unit measuring 
only %4 in. in diam used as a variable 
stroke ratchet showed the ability to 
throttle down to a feed of less than 
1/300th of a revolution per stroke. While 
the hub and roller assembly is standard, 
the outer housing and shaft can be 
supplied to conform to customer’s speci- 


fications. High Precision Inc., 375 
Morse St., Hamden, Conn. 
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MOLDED PAPER CAPACITORS 


Tubular paper capacitors, Type IMPS, 
are molded of thermosetting plastic which 
renders the capacitor impervious to 
moisture and capable of operating at 
temperatures ranging from —40 to 100 





C. Each section is non-inductively 
wound and is available in capacitance 
values ranging from 0.00025 mf to 0.5 
mf in 200- and 400-volt ratings, and from 
0.00025 mf to 0.25 mf with a 600-volt 
rating. Pyramid Electric Co., 1445 Hud- 
son Blvd., North Bergen, N. J. 
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VARIABLE-SPEED DRIVE 


As a result of a modification of the 
Type VA Varidrive line, new _ single- 
phase variable-speed motor can be oper- 
ated on 110 or 220 volts. Designated 
Type VA-C Varidrive, motors are avail- 
able with ratings of %, 14, % and % hp. 
Speeds are provided in a 10:1 ratio with 
a range from 4 to 10,000 rpm. By means 
of a control dial, motor speed can be 
changed to any desired speed without 
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Survey by Leading Motor Manufacturer Proves 


NORMA-HOFFMANN A.Zéccuocde’ “CARTRIDGE” BEARINGS 





A recent survey of over 131,626 A-C motors shows the use 
of ‘‘Cartridge’’ Prelubricated bearings saved a yearly average 
cost of $270.00 per hundred motors by eliminating periodic 
relubrication. 

In addition to this $270.00 saving, motors using ‘‘Cartridge’’ 
bearings showed an indicated saving of $480.00 by reducing 
motor outage, lost machine time and man-hours. 

A total yearly saving of $750.00 per hundred motors! You, 
as a manufacturer of motors, machine tools, pumps or other 
machinery can pass these savings to your customers by using 
Norma-Hoffmann ‘‘Cartridge’’ Ball Bearings. How — because 
these patented bearings require no periodic relubrication. 
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Made to double-row width, Norma-Hoffmann ‘‘Cartridge”’ 
single-row ball bearings have 100% more grease capacity 
than conventional width sealed bearings. The highly efficient 
seals keep dirt out, grease in. Factory-packed with Norma- 
Hoffmann’s specially compounded “'stability-tested’’ grease 
... grease that is highly resistant to oxidation and break- 
down... assures dependable operation for long periods 
without regreasing. 

Use Norma-Hoffmann ‘‘Cartridge’” Ball Bearings in your 
products. Our engineers are always available for consultation 
on your bearing applications. Write for their services. 


NORMA-HOFFMANN 
Fiction BEARINGS 


BALL e ROLLER e@ THRUST 





NORMA-HOFFMANN BEARINGS CORPORATION +«STAMFORD,CONN. 


FIELD OFFICES: Atlanta, Birmingham, Charlotte, Chicago, 
Cincinnati, Cleveland, Dallas, Detroit, Jacksonville, Kansas City, 
Los Angeles, San Francisco, Seattle 
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SERVOTHERM PRODUCTS 


BOLOMETER AND 
PREAMPLIFIER 


Thermistor bolometers are FAST, sensi- 
tive INFRARED and HEAT detectors. Especially 
RUGGED for industrial, scientific, and military 
applications. PREAMPLIFIER provides NOISE- 


FREE initial amplification and mount. 


THERMISTOR 
POWER SUPPLY 


Provides voltages required by 
BOLOMETER bridge and PREAMPLI- 
FIER. Regulated and filtered permit- 
ting THEORETICAL NOISE LIMITS of 
amplification, while operating from 
60 CYCLE line. 


co 2a 





SOFT ST aS aa eo 


SERVO CORPORATION 
OF AMERICA 


DEPT. EM-8 NEW HYDE PARK, N.Y. 





Serving 
INDUSTRY 
since 1887 


WASHERS an 
STAMPINGS 


Standard and Special Washers, 
of every description, from every 
kind of material, any desired 
finish . . . designed for every 
purpose ... utilizing more than 
22,000 Sets of Dies. 


Let us Quote on Your Needs. 


RU a SS ar 


THE WORLD’S LARGEST PRODUCER OF WASHERS 
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stopping, eliminating need tor an external 
speed changing device or gear box. Motor 
occupies little more room than a standard 
fixed-speed motor. U. S. Electrical 
Motors, Inc., 200 E. Slauson Ave., Box 
2058, Los Angeles 54. 
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VOLTAGE-FAILURE INDICATOR 

No incandescent lamp is required in 
new device for indicating power or 
signal failure. The Signalette consists 
of a solenoid-actuated “butterfly” which 
glows with reflected or radioactive light 
when voltage is present. The absence of 
signal allows the “butterfly” vanes to 
close, thus showing black under all con- 
ditions. The indicator reflecting members 
are available in red, amber, green or 





white and are effective in darkness or 
light. Designed for extreme ruggedness, 
tests show normal performance after 
150,000 cycles of operation. Voltage 
surges do not affect the unit and there 
are no delicate parts subject to break- 
age. Also, because of its permanently 
closed circuit, it cannot ignite explosive 
gases. Since Signalettes will not bum 
out, no spares are required. Power con- 
sumption is 2.5 watts. Standard types are 
designed for 48, 28, 12 and 6 volt d-c 
operation. Types for 400 volts a-c and 
other alternating current requirements 
can be provided. Lytle Engineering & 
Mfg. Co., 4721 N. Kedzie Ave., Chicago 
25. 
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THREAD-CUTTING SCREW 

Type 25 thread-cutting screw features 
a combination pancake-hexagon head 
suitable for molding into rubber. In 
application, rubber is molded around the 
screw head; the enlarged pancake sur- 
face provides holding power and _ the 
hexagon feature prevents the screw from 
turning. Typical application is its inclu- 
sion in rubber suction cups. After mold- 
ing, the cups are fastened by means of 
the screw to housings for electronic 
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DRIVER-HARRIS ANNOUNCES... 
REVOLUTIONARY 


sistance Wire 
COILING MACHINE: 
‘ Rolig Action 





eee Synchronize 


See.) 


KRARAASAAR vA ' a) 


As producers of the world famous “Nichrome’”* and other outstanding TOYOTA 
electric heating and resistance alloys, Driver-Harris engineers are inter- ; dicted 
ested in obtaining application results commensurate with the exceptional 
advantages their alloys afford. Therefore they have developed a new coiling 
machine which eliminates wire coiling faults—especially coil irregularity 
due to work-hardened areas produced during coil formation. 


This new machine is the result of knowledge accumulated during forty ma A epg han crates Sie 
years of close association with wire coiling problems. Its revolutionary : 
principle of operation—the synchronized rolling action of all coiling parts— 
results in vastly improved performance over that of any other type machine. 


Product of long study and a thorough knowledge of the requirements of 
the industry, this Driver-Harris unit— 


(1) handles the full range of resistance wire coiling normally required, close or 
open winding (and can be adapted for twin wire coiling); 


(2) cuts coil ends clean on all sizes, close or open wound; 


(3) maintains resistance accuracy of cut coils at all times by photo-electric 
control (variation not exceeding + 1%); 


(4) affords the lowest operational and maintenance costs ef any comparable 0 EE SSS a ee eee 
coiling machine. twisting of wire. : 
Standard Model coils #20 to 436 B&S gauge wire. Units for other gauges 


built to order. Send for illustrated Bulletin C-52, giving full information. 


*T.M. Reg. U.S. Pat. Off, 
tPatent Pending 


Driver-Harris Company 
HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 
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A helpful guide to 
CONTROL MOTORS 
PRECISION GEAR TRAINS 
MOTOR-DRIVEN INDUCTION GENERATORS 


SERVO AMPLIFIERS 
in a comprehensive line 
of basic types, readily 

adaptable to match 


your application requirements exactly. 


TRANSICO! 


CORPORATION 
107 GRAND STREET NEW YORK 13, N. Y. 
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equipment, plastics articles and other 
units designed for mounting by means of 
rubber suction cups. The spaced threads 
of the screw, together with its enlarged 
thread-cutting slot, permit free cutting in 
plastics materials without chipping or 
breaking. Shakeproof, Inc., 2501 N. 
Keeler Ave., Chicago 39. 
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MAGNETIC MODULATOR 


Utilizing signals derived from thermo- 
couples, strain gages, computing devices, 
and other industrial instrument, the F5A 
magnetic modulator can be used in any 
application where stable conversion of 
low d-c signal to a-c is required or ad- 
vantageous. Features of the F5A include 





low distortion; long life; and extreme 
linearity with stability. Modulator is also 
shockproof, hermetically sealed, and 
magnetically shielded. It has fast re- 
sponse, operates over a wide frequency 
range, and withstands humidity and tem- 
perature changes. Modifications of the 
F5A series are also available on special 
order. Lear Inc., 11916 W. Pico Blvd., 
Los Angeles 64. 
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COPPER-SILVER ALLOY 


Copper-silver alloy contains 94 per 
cent copper and 6 per cent silver. Alloy 
is available only in the heat-treated and 
cold-worked condition. Cold-working 
of the heat-treated alloy develops tensile 
strengths ranging from 140,000 to 165,000 
psi and electrical conductivity of 70 per 
cent International Annealed Copper 
Standard. It is produced in round wire 
with 0.160 in. diam down to the fine 
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..-@ report on the service 
of Everdur Electrical Conduit 
on the Delaware River Bridge 
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In 1936, at the time of installation, 
the Transit Line rails were utilized 
to transport 20-foot lengths of Ever- 
dur Conduit to the cable runways. 


wherever corrosion resistance counts 
consider 


AUGUST 1952 


Aerial view of Delaware River Bridge taken in the spring 
of 1952, showing the High Speed Rail Transit Lines on 
outer sides of bridge. Photo by Aero Service Corporation. 


The Delaware River Bridge, linking Camden, N. J. with 
Philadelphia, opened to vehicular traffic in July 1926. In 
1934-36, when the High Speed Rail Transit Line was in- 
stalled, more than 200.000 pounds, or 14% miles of Ever- 
dur* Conduit, in nominal sizes from 144” to 4”, was used for 
electrification and electro-pneumatic signal operations. 


Service conditions were anything but good— and the 
problems encountered included corrosive industrial gases 
and almost continual vibration caused by the rapid 
transit rail cars and 70,000 motor vehicles a day. 


Now, with another bridge expansion project planned, an 
engineer of The American Brass Company made an 
“on-location” inspection of the 15-year- —_ installation. 
The detailed report concludes as follows 


“It is my opinion that the corrosion rate of the 
unpainted Everdur Conduit installed on the 
Delaware River Bridge is very low, and that 
the conduit will last as long as the bridge itself.” 


Everdur Electrical Conduit is made of Everdur Copper- 
Silicon Alloy in two wall thicknesses (R.C. and E.M.T.). 
Publication E-12 describes this ANACONDA Product in 
detail. For a copy, address The American Brass Company, 
General Offices, Waterbury 20, Connecticut. 52165 


*Reg. U.S. Pat. Off. 
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kenyon 
TRANSFORMERS 


y, 


y 


a ag a 
FOR STANDARD 
AND SPECIAL 
APPLICATIONS 


y 
Y 


For more than 25 years, 
Kenyon has led the field in 
producing premium quality 
transformers. These rugged 
units are (1) engineered to 
specific requirements (2) 
manufactured for long, 
trouble-free operation (3) meet 
all Army-Navy specifications. 


le 


~ 


KENYON TRANSFORMERS FOR 


e JAN Applications 

® Radar 

¢ Broadcast 

e Atomic Energy Equipment 
© Special Machinery 

e Automatic Controls 

¢ Experimental Laboratories 


b, 
Y 


Write for details 


KENYON TRANSFORMER CO., Inc. 
840 Barry Street, New York 59, N. Y. 
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gages of magnet wire, as well as in flat 
wire with equivalent cross sectional 
areas having a maximum width of 4% in. 
Applications include use for spring parts 
requiring high electrical conductivity and 
for instrument parts which may be 
blanked from narrow strips. It shears 
cleanly, cuts freely to give a fine finish, 
and has sufficient ductility to withstand 
some forming operations. Handy & 
Harman, 82 Fulton St., New York 38. 
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NYLON WIRING SUPPORT 


Made of nylon, Nyloc Cable clip is 
made for supporting wiring under severe 
conditions. Possessing high _ tensile 
strength over a wide temperature range, 
it is unaffected by oils, dilute acids and 
alkalies, and can be used under sustained 
temperature of 250 F. Cable will with- 





stand steam sterilization and is funginert. 
The specially designed cross section of 
the tape of which these clips are made 
has rounded edges for gripping the cable 
without chafing and to provide maximum 
strength. Clips are available in two 
types: Type 6 is a heavy type made in 
sizes to hold wiring from % to 1%-in. 
diam; type 3, which is lighter, is de- 
signed for wiring with diameters ranging 
from % to % in. Weckesser Co., 5261 
N. Avondale Ave., Chicago 30. 
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MERCURY SAFETY SWITCH 


Mercury safety switch unit for use in 
hazardous, explosive locations contains 
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The Brush Models BK-1502N Magnetic 
Record/Reproduce Heads are precision 
aligned, dual channel units. They are 
designed so that they may be step- 
mounted side-by-side to provide 4 


” 


channels of 14” tape. 


@ Individual channels are cast into 
one integral block of especially 
selected synthetic resin 

e All gaps in precise alignment 

@ Mu metal shields between 
individual channels 

e Individual channel width, 0.044” 

Center to center spacing 

between channels .......... 0.125” 

ree 0.0004” 

Total inductance, 75 millihenrys 

Total resistance ............ 85 ohms 


Special design features can be sup- 
plied to meet your requirements 


Model BK-1502N Record/Reproduce 
Heads, like all other Brush Magnetic 
Recording Components, are the products 
of Brush engineering leadership and 
Brush skills in precision production. 


Write us for help on your magnetic 
recording problems. Your inquiries will 
receive the attention of capable engineers. 


DEVELOPMENT COMPANY 
3405 Perkins Ave. © Cleveland 14, Ohio 
Piezoelectric Crystals and Ceramics 
Magnetic Recording Equipment 
Acoustic Devices + Ultrasonics 
Industrial & Research Instruments 
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with AllTO: 


Plastics 





@ Plastics and plastic-metal 
combinations are opening 
new fields in design as 
illustrated by these few of 
many assemblies made by 
Auto-Lite. Here under one 
roof at Auto-Lite’s great Bay Manu- 
facturing Division in Bay City are 
the technical skills and production 
capacity for a new art rendered 
in plastics. The artistic skill of 
Auto-Lite’s Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 
THE ELECTRIC AUTO-LITE COMPANY 
Bay Manufacturing Division 


723 New Center Bldg., Detroit 2, Mich. * Bay City, Mich. 
Tune in “Suspense!” . . . CBS Television Tuesdays 


PLASTICS « WIRE & CABLE ¢ DIE CASTINGS * INDUSTRIAL THERMOMETERS 
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A copy in less than 30 seconds! Printing speed up to 14 ft. per 
minute! That’s what this Ozalid Streamliner turns out for thousands 
of engineering, purchasing, personnel and accounting departments 
across the nation. 

Because reproduction of letters, reports, drawings and records 
usually ‘‘can’t wait’’, every component of Ozalid copying machines 
must be constantly relied upon to do its bit without failure. The 
Winsmith single reduction, 50:1 ratio, right angle drive, worm gear 
type reducer is a good example. 

Serving the blower, developer and pump drive, which is powered by 
a 1/3 hp motor, this small, compact Winsmith unit is designed for 
the long-lasting service which Ozalid requires of all its components. 
Moreover, its vibrationless operation is necessary to the smooth, 
quiet performance for which the Streamliner is so well known. ‘‘We 
are pleased with the little servicing that these units have demanded 
over countless hours of usage”’, says Ozalid’s chief engineer. 

The importance that Ozalid, Division of General Aniline and Film 
Corporation, places on the selection of aspeed reducer is typical of 
most industries . . . the very reason so many have become Winsmith 
users. Within the 1/100 to 85 hp range, no other speed reducer is 
available in so complete a selection of standardized types, sizes and 
ratings. Catalog 148 will convince you. Write! 


WINSMITH. INC. 
18 EATON STREET, 
SPRINGVILLE (Erie County), N.Y. 





a hermetically sealed mercury switop 
mounted on a lever-operated armature. 
Switch is operated by a selector knob or 
pushbutton which inclines the armature 
thereby actuating the mercury switch, 
Any possibility of a spark is eliminated 
because of the all-mechanical nature of 
the actuating linkage. Designed for ver. 
tical panel mounting, the single-pole 
switch is available for either single- oy 
double-throw action. On all pushbutton 
models a spring action is featured which 
returns the switch to original position 
when finger pressure is released. The 
selector switch model can be set at any 
time in either on or off position. Tiger- 
man Engineering Co., 4332 N. Western 
St., Chicago 26. 
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HIGH-TEMPERATURE RESISTORS 


Line of precision resistors is designed 
for operation in ambient temperatures 
exceeding 235 C. Added feature of the 
line is a low temperature coefficient. In 
the range between —55 and 125 C, the 
total percentage change in resistance is 





under 0.2 per cent. Resistors are avail- 
able in four types, designated P-1LG, 
P-2LG, P-4LG and P-10LG. Maximum 
resistances to 25,000 ohms and power 
ratings to 6 watts can be supplied. 
Standard tolerance is 1 per cent; on spe- 
cial order, 0.1 per cent. Resistors are 
built to exceed MIL-R-93 requirements. 
Instrument Resistors Co., 1036 Commerce 
St., Union, N. J. 
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REVERSING DRUM SWITCH 

Class 2601, Type A small reversing 
drum switches are designed for applica- 
tions where small motors are to be re- 
versed manually. Operating mechanism 
is convertible for maintained or spring- 
return action. Screw-type terminals are 
provided. Loosening one captive screw 
allows removal of the cover and access to 
three sides of the switch mechanism. 
Nameplate fastened to the cover indicates 
handle position and provides complete 
rating information. Two %-in. conduit 
openings in the bottom of the enclosure 
plus sufficient interior wiring space per- 
mit easy wiring. Principal uses include 
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The die cast half holes, full holes, spring recesses 
and center hole taper make this plain looking 
part a good example of the advantages of the die 
casting process. Several difficult machining 
operations are completely eliminated. 


It may pay you to review your own designs for 
die casting possibilities that will bring you 
continuing manufacturing and marketing advantages. 
Please send your inquiries to our home 
office in Madison, Wisconsin. 


MADISON-KIPP CORPORATION 
214 WAUBESA STREET * MADISON 10, WIS., U.S.A. 





WHAT'S 
GOING 


TO 


INFLUENCE 


your choice 
of fasteners? 


Speedier assembly . . 

better appearance . . . fewer 
rejects... greater strength... 
quantity runs? 

Whatever your choice, you will 
benefit by investigating 

THE MILFORD METHOD, 

an integrated service of 
fastener research, design, 
engineering, and production 
collaboration. 


Give wings to work. . . use rivets 
and rivet-setters identified by 
the flying ‘‘M'’ trade mark 

a symbol of quality for 

quality products of metal, 
leather, cloth, plastic, wood 

and paper. With an eye to 

the future, inquire about 

THE MILFORD METHOD to-day! 


t 


ILFORD 


the name 

to rivet in your memory 

for fasteners \~ 
t 


£37. 1919 


ILFORD rIvET & MACHINE CO. 


ae 


AURORA, ILL. 804 III. Avenue 


ae 0., 


1104 W. River Street YS 


HATBORO, PA., 24 Platt Street 


machine tools, conveyors, and processing 
equipment. Square D Co., 4041 N. 
Richards St., Milwaukee 12, Wis. 
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CERAMIC CAPACITORS 
New line of capacitors have ratings 
ranging from 0.001 to 0.01 mf. Basic 
element of the capacitor is a ceramic 
disk with a high K dielectric which is 
molded and sintered. A deposit of silver 


paste is then applied to each face of the 
disk and heat-treated to reduce the paste 
to metallic silver. Leads are soldered to 
the silver surfaces and the entire capac- 
itor is insulated with phenolic resin. 
Unit is then wax-impregnated to resist 
moisture. Allen-Bradley Co., 1316 S. 
Second St., Milwaukee 4, Wis. 
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ALUMINUM FITTINGS 


Newly developed line of aluminum 
tube fittings includes male and female 
connectors, elbows, tees, union and tube 
end reducer for %, 4», 38 and % in. OD 
tubing. Line has all the features of the 
Triple-lok design, previously available 
only in brass, steel and stainless steel. 
Applications include use in refrigeration 
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DARE 10 


See the Life-Linestarter® 
Strip-Down Test for 
Stepped-Up Maintenance 


Easier Installation. . . Because of standard 
NEMA mounting; straight-through wiring; 


pressure-type connectors; drawn cover. 


Easier Maintenance .. . Because of fewer 
moving parts; all front-removable. So simple 


that you can actually do it BLINDFOLDED. 


Longer Life . . . The chief electrician of a 
southern mill* says: “Our Life-Linestarters 
started and stopped the motor 5,700 times 
daily. After at least a million cycles, contacts 
showed little wear.” J-30098 


*Name on Request. 


SEE THE STRIP-DOWN TEST 
AT NO OBLIGATION! 


It will open your eyes to Life-Linestarter’s Stepped-Up 
Maintenance and Performance. Mail the coupon today! 


Westinghouse Electric Corporation 
Box 868, Pittsburgh 30, Pa. 


Name. 
Title_ 
Company 
Address 


Fe a es Aid hE Tr ER 











































Here at Coto-Coil... 


. the Impregnating Department applies the final protective 

Finished coil coating to precision-made Coto Coils. Each coil is pre-heated, 
impregnated with immersed in varnish and drained . . . sometimes 3 or 4 times. 

—— The varnish finish, baked in these modern ovens, not only 
provides a hard, durable outer surface but completely fills all voids within the coil, 
resulting in a solid, pocket-free mass. Such modern production facilities, plus 35 years 
of experience, combine to make Coto Coils the first choice for engineered coils. 
Coto-Coil Company, 63 Pavilion Avenue, Providence 5, R. I. 


<C!S, 


e . oO 
Coto ‘<>’ Coils 
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ROLLING 
“IMPROVED” 
COMPOSITE 
SHEET STOCK 


to .005” thick (.0025”) 
x 4” wide 


IMPROVED’S highly skilled craftsmen working with the most modern of 

precision equipment are able to provide composite sheet, wire or tubing 

stock for numerous industrial applications. Wouldn’t you like to conserve 

on nickel . . . have nickel only where you need it? Then you want 

“IMPROVED” nickel clad to a mild form of steel. The particular surface 

metal you require is permanently bound to the base metal. You’d be 
amazed at the many different places where 
Improved service can be applied. We invite 
your inquiries. 


The Home of IMPROVED Service 


Rhode Island’s largest manufacturer 
of Laminated Metals. 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 





and air conditioning equipment, and in 
coolant and lube systems for machinery, 
The Parker Appliance Co., 17325 Euclid 
Ave., Cleveland 12. 
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BEARING RACE ANTISPIN DEVICE 


By preventing spin and creep of outer 
race of a floating bearing due to vibra- 
tory or unbalanced loads, Anti-Rotation 
device prevents damage to housing and 





bearing. Device consists of a waved steel 
spring and a molded rubber ring. Appli- 
cations include use in motors, power 
tools, and other units. It is available for 
use with most popular-sized millimeter 
bearings. Scintilla Magneto Div., Bendix 
Aviation Corp., Sidney, N. Y. 
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PLASTICS TAPE 

Panther plastics electrical tape is 7 
mils thick, can withstand 10,000 volts, 
and has an insulation resistance of over 
1,000,000 megohms per 10 sq in. It can 
withstand a 20-lb pull per in. of width 
without breaking. UL-approved, tape 
adheres to any dry surface, even at low 
temperatures, and resists water, oils, and 
chemicals. The Okonite Co., Tape Dept., 
Passaic, N. J. 
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CLASS C IGNITRON 


Ignitron, designated the NL-5552, is a 
metal, water-cooled, mercury-pool tube 
designed especially for welder control 
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Recently introduced to the plastics industry is a new Stokes 
15-ton plastics molding press which embodies revolutionary 
developments in design and operation. Completely adaptable to all 


types of thermosetting compounds, including alkyds without modification, 
Model #800 makes a wide variety of simple and complex parts, 


such as knobs, appliance parts, tube sockets and plugs. 
Among the many features offered by the new press are: 
A full molding cycle of five seconds, 


plus cure-time 


Fast in closing, slow in pressing 


Number depends only on mold dimensions, 
UNLIMITED CAVITIES - . 


size of piece, press capacity 


All powder measured and placed accurately 
in each cavity 


Cam actuates the knockout pins, top and bottom 


aC il ae alin) Stop the press in event of irregularity in cycle 


Molds from earlier 15-ton automatics are fully 
adaptable to the new press 


Each step automatically actuated 


Model #800 represents the latest achievement in the design and manufacture 
of plastics molding presses by Stokes, which 


has been actively engaged in serving 
the plastics molding industry for STOKES MAKES 
the past fifty years. Plastics Molding Presses, 


industrial Tabletting 
and Powder Metal Presses, 
Pharmaceutical Equipment, 
Vacuum Processing Equipment, 
High Vacuum Pumps and Gages, 


Special Machinery 


F. J. STOKES MACHINE COMPANY, 5596 TABOR ROAD, PHILADELPHIA 20, PA. 
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Small Moto 


Do your new product designs call for small motors of 
special size, capacity or type? If so, why not let General 
Industries take over the job of meeting your requirements 
in the most efficient, lowest cost manner possible. 


OUR QUALIFICATIONS 


1. More than thirty years experience in the design and 
manufacture of Smooth Power small motors for a// types of 
volume applications. 


2. A large engineering and research staff; extensive experi- 
mental facilities, including up-to-date model shop and 
completely-equipped testing laboratory. 


3. Modern manufacturing facilities for efficient, economical 
production of your small motor requirements. 


Write, wire or phone for information pertaining to your 
specific small motor problem. 


THE GENERAL INDUSTRIES co. 
DEPARTMENT ML ee ELYRIA, OHIO 









and similar a-c control applications. Its 
rating is approximately equivalent to a 
600-amp magnetic contactor. NL-5552 
utilizes an all-copper cooling system that 
permits a 30 per cent saving in water, 
The mercury-pool cathode permits the 
tube to handle extremely high currents 
on an intermittent basis. National Elec- 
tronics, Inc., Batavia Ave., Geneva, Ill. 
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HEATER SWITCHES 


Design of a new series of heater 
switches eliminates need for binding 
screws, clips or other special fittings. 
Hook-up is accomplished simply by push- 
ing the stripped end of either solid or 
stranded stand wire into one of the 
switch’s autolock connections. A spring 
clamp automatically locks the wire in 
place with a positive connection. Re- 
lease is obtained by depressing a small 
lever. Known as Diamond H series 850. 





switches are designed for use in ranges 
and similar appliances. Switches can be 
close mounted either in line or cluster 
arrangements. UL-approved, they are 
available in various ratings and in a 
variety of standard and special circuits, 
including off-on, 3-heat, 5-heat, 7-heat 
and 9-heat circuits with one-hole, two- 
hole or special mounting arrangements. 
The Hart Mfg. Co., 110 Bartholomew 
Ave., Hartford, Conn. 

Circle No. 31, Reader Inquiry Facility, page 209 


SYNCHRONOUS BRAKE 


Containing a permanent-magnet rotor, 
brake locks the motor on which it is 
mounted into synchronism with the phase 
and frequency of the voltage applied 
to the brake. Either a d-c motor or an 
a-c induction motor may be used. Once 
the motor approaches the desired speed. 
the brake acts as a small synchronous 
motor or generator; as a motor it adds 
torque to the drive if below synchronous 
speed and as a generator, it takes energy 
from the drive if above synchronous 
speed. It is designed to add to or absorb 
about 20 per cent of the load, and thus 
provide synchronous speed control with 
greatly reduced amplifier power. Design 
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~ push the button... 


Courtesy 

Goss 

Printing 

Press Company 


Fansteel 
ELECTRICAL CONTACTS 


This modern newspaper press is dependent upon the controls which put it 
into action, and the controls are no better than the electrical contacts in 
them. Fansteel is a pioneer in the engineering and manufacturing of electrical 
contacts. Years of experience in metallurgy and electrical engineering, plus 
working in close cooperation with thousands of users of electrical contacts 
have resulted in better electrical contacts by Fansteel. Shown here are just a 
few of the countless designs and compositions of Fansteel Electrical Contacts 


... each to do a particular job better. 


Ask for our booklet You are invited to consult Fansteel engineers on your electrical contact prob- 
‘Fansteel Electrical Contacts 


— Engineering Information’ lems. Fansteel Metallurgical Corporation, North Chicago, Illinois, U.S.A. 


Fansteel_ . 


AN. INDUSTRY ELECTRICAL CONTACTS 


THAT SERVES 


INDUSTRIES AND ELECTRICAL CONTACT ASSEMBLIES 


- 
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allows brake to be mounted on the face 
of the motor by means of an adaptor 
plate. The hollow shaft can be pro- 
vided to fit the drive motor shaft. Brake 
may be used to control a load shaft 
whose speed differs from that of the 
brake or of the drive motor, without 
losing its phase sensitivity. In addition. 


fo 


onsistently 


ge ependable 





| it is possible to drive several loads at the 
| same or different speeds from the same 
| drive motor, povided that each shaft has 
| a brake to control it. Model B-1 is the 
| first and smallest of this new line. Model 
| B-2, which will be available shortly, 
| will have a diameter of 24. in. and at 
| least four times the torque capacity of 
Model B-1. Allard Instrument Corp. 
| 30 Broad St., New York 4. 
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PULSE TRANSFORMERS 


Encapsulated transformers have _ fol- 
lowing characteristics: pulse width, 0.1 to 


2 microsec; pulse repetition rate, 2 to 
0.5 me; operating range, —55 to 105 C 


Available with either one or two sec- 


“Let's take this capacitor problem to C-D” About 3 times out 
of 4, we find that a capacitor problem submitted to us has come up 
before, and the solution is all ready and waiting. 





Coincidence? No, just that C-D is usually called on to tackle the 
capacitor problems of other companies engaged in the same type of 
work as your own. 


If your problem is new or old, our engineers will be glad to collab- 
orate with you. Dept. H-82, Cornell-Dubilier Electric Corporation, 
South Plainfield, New Jersey. 





ondaries. Casting resin in which trans- 
formers are sealed is a blend of Emercon 
CORNELL-DUBILIER and Cummings 4030CM and 1030CM. 


; (Sept. °51, p. 114). Transformers are 
world’s largest manufacturers of capacitors : 


available on special order. Technitrol 
- 5 —_ 


Engineering Co., 2751 N. 4th St., Phila- 
delphia 33. 
No. 33, Reader 


WATERPROOF TAPE 





Feature of waterproof tape, Permacel , 
SUBSIDIARY CAPACITORS VIBRATORS ANTENNAS CONVERTERS ROTATORS 69. is its low moisture-vapor-transmission. 
SOUTH PLAINFIELD, N. J, * NEW BEDFORD, WORCESTER AND CAMBRIDGE, MASS. - PROVIDENCE, R Made with 80-count cotton cloth backing 
INDIANAPOLIS, IND. * FUQUAY SPRINGS, N. C. + SUBSIDIARY, THE RADIART CORP., CLEVELAND, O and coated with plastic, new tape is prac- 
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the 
magnef wire 


under 
glass 


Unlike ordinary magnet wire, Vitrotex* is covered 
with alkali-free, flexible fibrous glass insulation— 
bonded with a special, high-temperature varnish. 
This protects windings against hot spots as high 
as 130 C .. . provides high flexibility, 

excellent heat resistance and conductivity... 


plus high dielectric strength. 


The bonded insulation with its smooth surface 
successfully resists abrasion, moisture, acids, 
oils and corrosive vapors .. . its remarkably high 
space factor and good “mesh” factor permit 
safer operation at higher temperatures 

in confined areas. 


Contact your nearest Anaconda Sales Office 
or Distributor for information on Vitrotex and 
the entire line of ANAconDA Magnet Wire. 
Anaconda Wire & Cable Company, 

25 Broadway, New York 4, New York. 


61361 


*Reg. U.S. Pat. Off. 


right wire for the job 


MAGNET WIRE 
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Little lamps that help you 
whip-up more sales 


UILT-IN lighting in electric mixers has clinched many 

a sale that might otherwise have been lost. Chances are, 
a small General Electric filament or glow lamp can add new 
sales appeal to your product, too! 


Little G-E lamps can make a product easier to use, safer to 

use. They add little cost, and make your product 

stand out from the rest. General Electric has 

a complete line of small lamps. For help in 

selecting the right one for your product, consult 

your nearest G-E lamp district office. Or write 

Lamp Division, General Electric, Dept. 166- LAMPS 
EM-8, Nela Park, Cleveland 12, Ohio. 


You can put your confidence in— 


GENERAL @@ ELECTRIC 


168 





tically impervious to water. Available in 
all standard colors, tape is suited for 
packaging delicate equipment including 
electronic measuring meters, gages, al- 
timers, and motor parts. Permacel 69 
is available in 60 yd rolls in full case 
lots, and is manufactured to any width 
Industrial Tape Corp., State Highway 25, 
New Brunswick. N. J. 
e No. 34, Ke t 


NEON-INDICATING FUSEHOLDER 


Latest in a series of panel-mounting 
fuseholders, the  Fuselite 440-5FH, 
takes a standard 3 AG or 3 AB fuse. 
Feature is the integrally molded neon 





bulb in a clear plastics lens that lights 
up instantly when the fuse blows. De- 
signed for use in 110-volt circuits, the 
440-5FH, with slight modifications, can 
be used with 220-volt inputs. Alden 
Products Co., 125 N. Main St., Brockton 
64, Mass. 


Circle No. 35, Reader Inquiry Facility, page 209 


METAL NAMEPLATE 
New metal nameplate has an adhesive 
backing which enables it to be applied 
to any metal, plastic, glass or wooden 
surface. In order to attach it, plate 
is first immersed in water for approxi- 
mately 1 min to remove the cellophane 


NORTHERN ENGRAVING & MFG. Cf 
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Fine-Pitch, Precision Specifications 


usually call tor RY NET cars 


Specialists in All Fine~ Pitch 
Applications, 12 to 200 D.P. 


TACHOMETERS 
FIRE CONTROLS 
RANGE FINDERS 
RADAR 
ALTIMETERS 


TRANSMITTERS 


HAND POWER TOOLS 
BUSINESS MACHINES 
APPLIANCES 


Send us specifications for your fine-pitch gear applications. 
Rynel Engineers will blueprint and set up production supply 
schedules to meet your most exacting requirements for accuracy 
and performance. It’s production teamwork like this that has 
made Rynel the recognized source for precision fine-pitch gears. 


Send us prints, samples or specifications for quotation, or tele- 
phone one of our engineers to call at your plant. 


NEW RYNEL SERVICE 


Rynel Engineers will be in your plant the same day you call. 
This new service is designed to speed-up contract work and 
assist your purchasing department in scheduling requirements. 


CALL US DAY OR NIGHT 


401 MILLER STREET- STERLING, ILLINOIS 


EMS IEE ST eh EN IRE TREE oS Tea aS AARC SIR 0G; tA Sa 


SPUR e HELICAL e WORM e WORM GEAR e INTERNAL 
SEGMENT e@ SPROCKET e@ RATCHET e@ STRAIGHT BEVEL GEARS 
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& cary 
co DEMONSTRATE 
AND TEST 
D.C. APPARATUS 
FROM A.C. LINES, 


ELIMINATORS 


For DEMONSTRATING AND TESTING 
AUTO RADIOS 

New Models ... Designed for testing D.C. 
Electrical Apparatus on Regular A.C. Lines. 
Equipped with Full- Wave Dry Disc Type 

Rectifier, Assuring Noise-less, Interfer- 

ence-Free Operation and Extreme 
Long Life and Reliability. 2 


























“A” Battery Eliminators, OC-AC Inverter: 
Auto Radio Vibrators 


See your jobber or write factory 





American Tetevision « Ravio Co. 
Quality Products Since 1951 
SAINT PAUL 1. MINNESOTA-U.S.A 







“A” BATTERY] 





film which protects the actual adhesive; 
then it is pressed into position. Adhesion 
is immediate; permanent bond is achieved 
in a matter of a few minutes. Nameplates 
can be supplied in all colors and finish 
combinations on regular nameplate 
metals in gages as low as 0.005 in. for 
lithographed plates and 0.012 in. for 
etched plates. Other chemically acti- 
vated adhesives are available for appli- 
cation where the nameplate is subjected 
to heat, exposure or severe usage. North- 
ern Engraving & Mfg. Co., La Crosse, 
Wis. 
No. 36, 


SMALL FAN BLADES 


Illustrated is a 3-in. diam 10-blade 
cooling fan that will deliver 85 cfm at 
3600 rpm, NEMA standard. Other sizes 
available have 2% and 2%-in. diam. 
Fan blades are supplied either with a 
hub with a hole diameter ranging from % 





to %. in., or with a hole only, for fric- 
tion-type mounting, with a hole diameter 
ranging from % to !4, in. Blades are 
available for clockwise or counter-clock- 
wise rotation. Special plating or anodiz- 
ing finishes to meet military specifications 
can be supplied. PM Motor Co., 4816 
W. Monroe St., Chicago 44. 

ircle No. 37, Reader Inquiry Facility, page 209 


BRAZING ALLOY 


New copper-phosphorous-silver alloy, 
Phos-Silver, can be used with any of the 
common methods used for brazing on 
copper or copper alloys. It is suited for 
applications where brazing temperatures 
are critical. On heavy sections that 
absorb large quantities of heat, its low 
brazing temperature (1225-1275 F) sub- 
stantially reduces brazing time. No flux 
is needed in copper-to-copper bazing. 
Typical Phos-Silver uses: refrigerating 
and air conditioning equipment, motors 
and transformers. Westinghouse Electric 
Corp., Box 2099, Pittsburgh 30. 
-ircle No. 38, Reader Inquiry Facility, 
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ALUMINUM BOXES 


Seamless, deep drawn aluminum boxes 
can now be supplied in more than 150 
standard sizes. Boxes can also be fab- 
ricated to specific requirements and fur- 
nished complete with fasteners installed, 
holes punched, and brackets mounted as 
required. They are suitable for instru- 








SILVER GRAPHALLOY 








... for applications re- 
quiring low electrical 
noise, low and constant 
contact drop, high cur- 
rent density and mini- 
mum wear. 





EXTENSIVELY USED IN 


SELSYNS 
ROTATING THERMOCOUPLE and 
STRAIN-GAGE CIRCUITS 
ROTATING JOINTS 
GUN-FIRE CONTROLS 
DYNAMOTORS etc. 


Wide range of grades available for standard 
and special applications. 


Brush holders and coinsilver slip rings avail- 
able for use with Silver Graphalloy Brushes. 


OTHER GRAPHALLOY PRODUCTS: 


<— 












Oil-free self-lubricating 
Bushings and Bearings, Oil- 
free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes. 


Write us for Data Sheets and further information. Outline 
your problem and we will apply our years of accumulated 


experience toward its solution. 


aa RPA Te 
HU 
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New source of plastics 
for imdustrv 


at United States Rubber Company s 


Chicago Die Mold plant 


One of the 40 Plunger Transfer and Compression 
presses in U.S. Rubber’s new Chicago Die Mold Plant. 







This is the newest unit in the 
nationwide chain of plants and 
laboratories which comprises 
United States Rubber Company. 





Sanat Se 


This modern new plant houses the productive 
facilities and scientific personnel for wider ex- 
cursions into the field of plastics, in the form of 
moldings, extrusions and fabrications. 

This plant will produce plastics molded by 
injection and compression (transfer or plunger) 
for industry. It has its own mold manufacturing 
facilities. The equipment is of the most ad- 
vanced type, and the engineers have at their 
command the great research stockpiles of the 
United States Rubber Company. This Chicago 
Die Mold Plant is another important addition 
to the nationwide chain of plants and labora- Other equipment in the plant includes 20 Injection 
weikia wheal comprise The United States Machines, with controlled mold temperatures. 


Rubber Company. 





PRODUCTS OF 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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Nothing ts as smooth asa 


HOOVER HONED RACEWAY ‘3 


Honed Roceways, 
exclusive Hoover 
Construction. 


Micro-lapped Chrome 
Stee! Balls Accuracy 
within .000025” 


Ps 


Bolanced Retainers. 


Husky Deep 
Groove. High 
Carbon Chrome 
Stee!. Perfectly 
Balanced 
Roceways. 


' 
* HOOVER HONED. Hoover 
Honed’ raceways magnified 
100 times as used exclusively 
in Hoover Ball Bearings. 


POLISHED. Pol- 
ished raceway 
surface magnified 
100 times as used 
other ball 
bearings 


with Honed Raceway: 

90% longer life 
30% greater load 
amazing quietness 


Dhe ristocral 





HOOVER BALL AND BEARING CO. 
Ann Arbor, Michigan 
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ment dial and gage boxes, junction and 
coil boxes, and cases for various types of 
electrical and electronic parts. Zero 
Mfg. Co., 1121 Chestnut St., Burbank, 
Calif. 
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PLUG CAP AND CONNECTOR 


All-rubber locking plug cap and con- 
nector have been developed that are 
interchangeable with other standard lock- 
ing caps and connectors. Features in- 





clude heavy duty rubber cover, laminated 
phenolic inserts and heavy brass contacts. 
Ratings are 10 amp at 250 volts or 15 
amp at 125 volts. Daniel Woodhead Co., 
15 N. Jefferson St., Chicago 6. 

No. 40, Reader Inquiry Facility, page 209 


BLUEPRINT CABINET 


Drawn-in-dex cabinet is so designed 
that when the front panel is opened, 
any drawing may be immediately filed or 
removed. Cabinet can accommodate 
1250 prints. Feature is the inclusion of 
an index file. In addition, any print can 
be removed without disturbing or dam- 
aging the others. The suspension rods 
which support the drawings are at- 
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PARKER-KALON” 


SOCKET SCREWS 


a ea 


DELIVERIE p-K FIRST 


CHECK WIT 


Your P-K DISTRIBUTOR has good news. 
His stocks of P-K Screws are steadily 
improving. The size and type you 
need may now be readily available. 
Ask about it. Remember— 


“If it's P-K... it's O.K.” 


SIZE-MARKED CAP SCREWS * GROUND THREAD SET SCREWS ¢ FLAT HEAD CAP SCREWS «¢ STRIPPER BOLTS ¢ PIPE PLUGS 
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Whether you make simple jigs and fixtures or 
giant machine tools, assembly with P-K Ground 
Thread Socket Set Screws will reflect superior 
construction throughout. Any buyer associates 
topmost quality with their super-smooth, 
gleaming ground thread finish. 

This sales-feature is only one advantage. 
Assembly moves faster, too. Workers like their 
clean, burr-free contour, their easy keying, their 
dependable Class 3 Tolerance. 

Ask for samples. See why P-K Ground Thread 
Socket Set Screws will put your product out in 
front, assembly-wise and sales-wise. Parker-Kalon 
Corporation, 200 Varick St., New York 14. 


HEX KEYS 
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You can’t beat 
a soldered connection 


for electrical “ conductivity and permanence! 


SOLDERED connections eliminate loss of cur- 
rent, fire hazard, radio interference and excess 


heat which result from loose, corroded, arcing 


NON-SOLDERED connections. 








For over 50 years experts have specified Amer- 
ican Beauty Electric Soldering Irons. They know 
American Beauty Irons are built to LAST 
LONGER, OPERATE DEPENDABLY and BE 
SERVICED reer 


= 
=. 


nl Build fi eel fa ey at 
Solder better with 


Simerican Beauty 


SOLDERING IRONS 


are “ oe Seu, “ : - wel 2 
? i [? 












WRITE FOR FREE LITERATURE 


Dependable * Durable * Efficient 


SINCE 1894 
\ AMERICAN ELECTRICAL HEATER COMPANY 
DETROIT 2, MICHIGAN A-100 





tached to manila hangers; aluminuy 
hangers can be provided on special order. 
Available in 2 models: Model 27-B js 
48 high x 30 wide x20 in. deep; Model 
27-C is 48x 39x20 in. Cabinet can be 
supplied in grey, green, or bown. Empire 
Development Corp., 15 Park Row, New 
York 38. 

Circle No. 41, Reader Inquiry Facility, page 2 
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RIVET SELECTOR 


Selecting the correct tubular or split 
rivet for an assembly is easily made with 
the use of pocket-size rivet selector. 
Rotating the selector to any proposed size 


oul, 


RIVET SELECTOR 


&: Cone Es 
eS Ss 


+ TUBULAR and SPLIT RIVETS Ss 
a 128 
196 ers 
WO: Carcleg@ @ ee a ” a” 
rm Corcieg @ ® (3333 Brow wy 


and type of rivet automatically indicates 
the necessary rivet clinch allowance, the 
recommended assembly hole diameter and 
the rivet head diameter. Chicago Rivet 
& Machine Co., 9600 W. Jackson Blvd., 
Bellwood, Ill. 

Circle No. 42, Reader Inquiry Facility, page 209 


MANUALLY OPERATED ROLLER 


Hand-operated slip roll forms complete 
circles in 16 gage steel in one-third the 
usual time and also forms bends at any 
desired point in the sheet. Feature of the 
machine, designated the Di-Acro roller, 
is a cam-actuated idler roll, which makes 
it possible to form complete circles with 
l-in. diam or larger in two instead of sev- 
eral passes through the rolls. In opera- 
tion, the cam-operating lever lowers the 
idler roll to allow insertion of the mate- 
rial. It also raises the roll to a pre-set 
position which determines the diameter 
of the circle to be formed. On the first 
pass through the roller a half circle is 
formed; on the second pass the circle is 
completed. Since the material can be fed 
through the rolls without bending, until 
the cam lever is engaged, bends can be 
formed at any point. Maximum material- 
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How cloth-back tape 


Easily unrolled, easily applied Polyken No. 149 pro- 
tects aluminum wash-bowl moulding during shipment. 


2: 









Es 





T ‘i 


Even the paper in this shipping bag would mar the No scratches! Once the moulding is installed around the wash bowl, Polyken Tape 
shiny surfaces of this moulding if they were not cov- No. 149 comes off in a continuous strip, leaving no mass residue or tiny bits of tape. 
ered with conformable, cloth-backed Polyken tape. 


Guards shiny surfaces during fabrication and shipping, pulls off quick and clean after installation. 


To keep polished surfaces of metal mouldings from being forms far more closely to curved surfaces, pulls off contin- 

scratched during bending, fabrication and shipping, paper  uously, quickly and easily after the mouldings are installed, 

masking tape is often used. Recently Walter E. Selck & Co., and leaves no gummy residue. 

Inc., Chicago, switched to the new cloth-backed Polyken Polyken No. 149 is just one of a complete line of pressure 

Tape No. 149—and cut tape costs by 20.5%. Polyken No. sensitive tapes tailored to your job by Polyken tape special- 

149 is the cloth tape that costs less to use than paper tape! ists. Find out how they can work for you. Send for free 
At the same time, they found that Polyken No. 149 con- samples and booklet today. 


mao 10 TORR Ce TT  —~—“‘...T.O~™~ 
| Polyken, Dept. EMH 

222 West Adams St., Chicago 6, Ill. 

For specifications, samples, and further information on 
No. 149 and other Polyken Tapes, please send me your 
FREE BOOKLET, ‘Tape is a Tool.” 





Name Title ye 


Company Saini 


INDUSTRIAL TAPES 


Department of Bauer & Black 
Division of The Kendall Company 


Street Address = 


SS 
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; Write for Your Copy of 
ae 5 “A NEW STANDARD IN FASTENER SUPPLY" 


When You Need Fasteners or Special Metal Parts... 
TELEPHONE 5-9451 or TELETYPE RK-53 





SCREW & MFG. CORP. 
607 EIGHTEENTH AVE., ROCKFORD, ILL. 


forming capacity of the roller is a %4- 
round steel bar, %-in. tubing, or their 
equivalents. Special rolls can be supplied 
on special order. Roller is available jn 
the following two sizes: No. 1. which 
forms material up to 6 in. in width, and 


in, 


J 


No. 2, which forms material up to 12 in 
in width. Both machines will form mate. 
rial to a l-in. diam or larger. O’Nejl- 
Irwin Mfg. Co., 532 Eighth Ave., Lake 
City, Minn. 
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WIRE STRIPPER 


Rush wire stripper uses wheels spe- 


cially designed for the gage and type of 


wire being stripped. Wheels develop 


enough frictional heat to melt the insula- 


tion and then brush away the residue. A 





space regulator permits spacing to the 
bare wire diameter for complete removal 
of the insulation without wearing, scor- 
ing or breaking the wire. A pressure reg- 
ulator permits stripping of more than one 
wire at a time. The Eraser Co., Inc., 104 
S. State St., Syracuse 2, N.Y. 

circle No. 44, Reader Inquiry Facility, page 209 


LABELING TAPE 


Smudge-proof pressure-sensitive label- 
ing tape has its writing surface located 
beneath a protective covering of trans- 
parent acetate film. Impressions made 
on the acetate film by blunt pointed 
instruments, dry ball-point pens and ink- 
free typewritten impressions will be re- 
produced on the writing surface. Tape 
can be applied to clean, dry metals, plas- 
tics, and other materials. It is resistant to 
water, acid, and oil. Available in 648-in. 
rolls, in %- and %4-in. widths. — Plastic 
hand dispenser is included. The Tape- 
Mark Co., 321 Cedar St., St. Paul 1, 
Minn. 

No. 45, Reader iry Facility, page 209 
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Use the Reader Inquiry Facility on 

page 209 in this issue 

e To obtain additional data on any 
component or material described 
here. 

e To obtain file copies of literature 
reviewed on the following pages. 

e To obtain single copies of edi- 
torial reprints listed on page 
198. 

Check items wanted on postpaid 

return cards found on page 211. 
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70 SERIES 
ROUND 


90 SERIES 
SKIRTED ROUND 






125 SERIES 
DIAL SKIRTED 
ROUND 


175 SERIES CRANK 


RAYTHEON PRODUCTS INCLUDE: WELDPOWER* welders; Voltage stabilizers (regulators); Transformers; Sonic oscillators for laboratory research; Standard con- 
trol knobs; Electronic calculators and computers; Radio, television, subminiature and special purpose tubes; and other electronic equipment. *Reg. U.S. Pat. Off. 
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To Guarantee oe 
QUALITY BEYOND QUESTION 





® 


Standard Control Knobs 


So that you may specify them with confidence for the finest 
electronic and electrical equipment, Raytheon Standard 
Control Knobs must pass these quality control tests: 


HUMIDITY — 48 hours of 95% relative humidity at 65°C. 


SALT SPRAY — 50 hour fog test in accordance with Specifi- 
cation QQ-M-151. 


VIBRATION — tested in 3 planes from 10 CPS to 33 CPS at 
an amplitude of .072” for 3 minutes each way in accord- 
ance with Specification 40T9. 


IMPACT — blows of 400, 800 and 1200 foot pounds 
through each of 3 axes in accordance with Specification 
40T9. 


HIGH TEMPERATURE — 4 hours at 85°C combined with 
torque test. 


TORQUE — 25 to 50 pound-inches applied in one direc- 
tion, then opposite while under high temperature test. 


ROTATION — crank knobs rotated 200,000 times with 114 
pound load applied intermittently to handle during each 
rotation. 


EXTREME TEMPERATURE — knobs subjected for 2 hours 
to 95% relative humidity at plus 65°C, then minus 40°C 
for 24 hours, then quickly back to room temperature. 


RAYTHEON STANDARD CONTROL KNOBS are made in 
five basic sizes and six functional styles of tough, durable 
“Tenite II” (cellulose acetate butyrate), injection molded 
with anodized aluminum inserts and dual setscrews. Black 
knobs available in “matte” or “mirror” finish. 


Write for Complete Information 


RAYTHEON 


MANUFACTURING COMPANY 
EQUIPMENT SALES DIVISION 


DEPT. 6470-KEM, WALTHAM 54, MASSACHUSETTS 
DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW 
ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 
INTERNATIONAL DIVISION: 19 RECTOR ST., NEW YORK CITY 
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SHIELDING | 
PROBLEMS 


effectively and economically solved with 


ae 


electronic ‘Weather Strips’’ 


Resilient... Conductive... Compressible...Cohesive 


From closures for cabinets to gas- 
kets for waveguide couplings, 
Metex Electronic Shielding as- 
sures lasting metal-to-metal con- 
tact to prevent leakage, without 
the need for costly machining to 
secure precise surface-to-surface 
contacts. Metal wire — knitted, 
not woven or braided — gives 
Metex Electronic Strips and Gas- 
kets that combination of conduc- 


METAL TEXTILE 


KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY —_ 


rests rir 
RNEKS 


:0.0.9,0.6.0.4.8.6.4.6. 
649 East First Avenue 


tivity and resiliency which makes 
them so effective aud economical 
for shielding. 


For a more detailed picture of the 
scope of utility of Metex Elec- 
tronic Products, write for free 
copy of ‘‘Metex Electronic 
Weather Strips.” Or outline your 
specific shielding problem— it will 


receive immediate attention. 


KN Kg 
) EKAREEAY 


CORPORATION 


ar Ww RK RK XY 4 
ree Y RRM *f 
Roselle, N. J. 
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at a price you can 
afford 


Practically mon-breakable, Dura- 
kool Pre-set Timer Relays have 
more than proved themselves on 
the roughest and toughest jobs 
that could be found. Year by 
year, their use increases in sensa- 
tional fashion. 

Controlled time available from 
-15 to 20.0 seconds in either nor- t 
mally open or normally closed 
actions, 3 to 4 week delivery. No 
waiting. Your production schedule 
is met. 


See telephone directory for local dis- i 
tributor or write 


DURAKOOL, INC., Elkhart, Indiana 


Teh 


PRE-SET, TAMPER-PROOF 
TIMING 







% No false contacts 
*% No chatter 

% Quiet in operation 
* 


Eliminates double contacting | 
or breaking of circuit 


ALL- STEEL 
MERCURY 


Timec4 











Laboratory and 
Engineering 
Equipment 





To obtain additional information on items 
reviewed below, the Reader Inquiry Fa- 
cility with postpaid return cards is pro- 
vided on page 209, where titles and key 
numbers are repeated for convenience. 
Fill out card, circle numbers desired 
and mail. 


GERMANIUM DIODE CHECKER 

Germanium diode checker designed 
for checking static characteristics of di- 
odes also has other uses, including gen- 
eral resistance testing and checking d-c 
leakage current. Type ST-12-A has test 
clips for diodes having leads and _ for 
those with pins on each end. Should test 
clips be shorted on any range, the circuit 
is designed to prevent instrument dam- 
age. Diode resistance is checked by plac- 
ing a variable, accurately metered d-c 
voltage across the diode. The resulting 





current appears on a second meter. The 
forward and inverse circuits are entirely 
separate. Diode may be checked to test 
limits in both the forward and back di- 
rection by moving a lever switch, thus 
eliminating both reversal of the diode in 
the clips and any major readjustments of 
controls. A 3-in.-voltmeter and a 3-in.- 
current meter permit voltage and current 
to be metered simultaneously. All voltage 
ranges are continuously variable. Chart 
of limits for about 40 of the most com- 
monly used diodes is secured in the cover 
of the new unit. Dimensions of the ST- 
12-A are: 10 in. high, 11 in. wide, and 
6 in. deep. Weight is 8 lb. General Elec- 
tric Co., Electronics Park, Syracuse, N.Y. 


No. 46, Reader Inquiry Facility, page ¢ 


ROTARY ACCELERATOR 


Rotary accelerator provides a con- 
trolled variable centrifugal acceleration 
for calibrating or testing instruments, 
electronic subassemblies, and __ similar 
equipment. Acceleration range extends 
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YOU DON’T ALWAYS NEED 
MACHINE TOOLS 
FOR FINISHED 
MACHINE PARTS 


OILITE 


PRODUCTS OF SINTERED METALS 


With OILITE YOU: Other OILITE 
PY VTP tly s y(t 


AMPLEX MANUFACTURING COMPANY 


Subsidiary of Chrysler Corporation 
Detroit 31, Michigan 


Products include: BEARINGS, Finished Machine Parts, 
and Solid Bars, Permanent Filters, and Special Units. 
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You get 


MORE 


than just 
steel 


Personalized service is the big “plus” you get when you 


come to us for your warehouse steel requirements. 


Warehouse steel is a bargain for you when you take 
full advantage of the “no extra charge”’ service United 
States Steel Supply's team of technical and service ex- 


perts will give you. 


Full information on available steel supplies .. . cur- 
rent prices latest in production techniques 
machinery and shop supplies . . . will be brought to you 
personally by the United States Steel Supply salesman, 


who regards your needs as his personal responsibility. 


Get more than just steel 


by calling your source of personalized steel service .. . 


UNITED STATES STEEL SUPPLY DIVISION 
UNITED STATES STEEL COMPANY 
HEADQUARTERS: 208 So. LA SALLE ST., CHICAGO 4, ILL. WAREHOUSES COAST-TO-COAST 
BALTIMORE - BOSTON - CHICAGO - CLEVELAND - LOS ANGELES - MILWAUKEE - MOLINE, ILL. - NEWARK 
PITTSBURGH - PORTLAND, ORE. - ST. LOUIS - TWIN CITY (ST. PAUL) - SAN FRANCISCO - SEATTLE 
Sales Offices: INDIANAPOLIS + KANSAS CITY, MO. - PHILADELPHIA + PHOENIX 
ROCKFORD, ILL. - SALT LAKE CITY - SOUTH BEND - TOLEDO - TULSA - YOUNGSTOWN 





UNITED STATES STEEL 


from 0.1 g to 100 g. Rotating table is g 
disk with a 16-in. diam on which a test 
object weighing up to 5 lb may be 
mounted. Means for locating a counter. 
balancing weight is provided. Table is 
driven by a ¥%-hp, 3600-rpm electric mo. 
tor through a variable speed transmission 
with a range of 0-1000 rpm. For testing 
electrical devices, six solid coin silver 
sliprings are provided, each with two sjl- 
ver graphite brushes. Power and signals 
are transmitted with low noise levels at 
all rotational speeds. Two of the sliprings 
are rated at 115 volts, 5 amp; the re. 
maining four, at 115 volts, 1 amp. Two 
of the l-amp leads are electrically 
shielded to reduce outside noise jnter- 
ference. As a convenience, power and 





signal leads are brought out to a control 
panel on the front of the case. Approxi- 
mate speed of the rotating table is indi- 
cated by a graduated dial, calibrated in 
rpm, which is coupled to the hand-oper- 
ated transmission control. For precise 
measurement, four stroboscopic disks are 
provided, each with two check points. 
The harmonics of the check points serve 
as intermediate check points. The strobo- 
scopic disks are calibrated for use with a 
single fluorescent light source or a neon 
lamp activated by a 60-cycle current 
Hashing 120 times per sec. The frequency 
of most commercial power is precisely 
controlled and contributes negligible er- 
ror when used as the reference source. 
Other sources of stroboscopic light may 
also be employed. Power requirements 
fo: the accelerator are 115 or 220 volts, 
single-phase, 60 cycles. Statham Devel- 
opment Corp., 12411 W. Olympic Blvd., 
Los Angeles 64. 
No. 47, Ri 


DUAL-CHANNEL OSCILLOSCOPE 

Twin-channel oscilloscope displaying 
two independent signals on the face ot 
a single 5-in. cathode-ray tube is de- 
signed for either cabinet or relay-rack 
mounting. Each of the two channels has 
individual controls for intensity, focus 
and positioning of the X and Y axes. 
Both input signals can be observed either 
on a common time base or on separate 
time bases. Sweep circuits with a range 
from 2 eps to 50,000 cps can be triggered 
externally with a delay of less than | 
microsec. Either internal or external sync 
may be selected. Wide-band, high-gain 
d-c amplifiers are provided on both the 
horizontal and vertical axes. A special 
transfer switch permitting interchange 
of the deflection axes readily adapts the 
instrument for photographic recording 
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ervice. 


But satisfactory prints could not be produced 
rectly from these maps. They were up to 30 years 
ld... had been referred to constantly 
esult were soiled, stained, creased, and “dog-eared.” 

What to do? Retracing was out of the question, 
ince it would take a draftsman from two to three 
ays to trace and check just one of these 17” x 25 


rawings. 


Kodagraph Autopositive Paper 
was the speedy, economical solution 
Nith this revolutionary photographic intermediate paper, 
proximately 40 sharp and clean “duplicate originals” 
ould be turned out in an hour. Yes, 40 in an hour because 


[Xodagraph L\wiepesitive Laper 


“THE BIG NEW PLUS” in engineering drawing reproduction 











learn in detail all the w ays you 
a save with Kodagraph Auto- 
bisitive Paper—the revolution: ry 
hotogr aphic intermediate mate- 
tal which you, or your local blue- 
minter, can process quickly . . 
Conomically ... at low cost. Mail 
upon today for free booklet! 


Reently, The Consolidated Edison Company (in 
New York City) faced this problem: It had to pro- 
ce a direct-process print from each one of more 
han ten thousand Brooklyn Underground Record 
laps, showing the distribution system of electric 


——---—--------------4 
























Kodagraph Autopositive Paper produces positive copies 
directly—without a negative step, without darkroom han- 
dling. At the same time, it drops out stains, creases . 

transforms weak detail into 


.and asa 


cleans up backgrounds . . . 
dense photographic black lines. Furthermore, Autopositive 
Paper can be exposed in standard print-making equip- 
and processed in standard photographic solutions. 


Ere 


ment... 


Thus, Consolidated Edison obtained—in record time and 
at minimum cost—a complete set of duplicate originals, 
which were used to produce the required direct-process 
prints ... and were then filed away for future reference 
work and print-making needs. 


EASTMAN KODAK COMPANY 

Industrial Photographic Division, Rochester 4, N. Y. 
Gentlemen: Please send me a copy of “New Short Cuts and Sav ings’... 
describing the many savings Kodagraph Autopositive Paper is bringing to industry. 
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From switchboard 











with cameras, such as the Fairchild 
Oscillo-Record camera, where the film 
motion occurs in a vertical plane. <A 
built-in, direct-reading calibrator sup- 
plies a 60-cycle square wave to either 
vertical amplifier. A panel voltmeter indi- 
cates continuous calibration voltage from 
0 to 1.5 volts peak-to-peak. Range is 
governed by a_ built-in attenuator per- 
mitting measurement up to 150. volts 
peak-to-peak. Known as the Model H- 
21A, the new oscilloscope is 21 in. wide x 
16% in. high x 22% in. deep. Weight is 
110 lb. Electronic Tube Corp., 1200 E, 
Mermaid Lane, Philadelphia 18. 

> No. 48, Reader |: ry | ity, page 209 
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OPALON vinyl resin 


and compounds for wire 
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and cable insulation 


COUNTER-CHRONOGRAPH 


Counter-Chronograph measures elapsed 
time in steps of 0.000000125 sec. Known 
as the Model 470, instrument contains an 
8-me crystal oven for a precise time- 
cycle generator. Gating limits the error 
in measurement to + % microsec. Results 


Whatever your special wire requirements may be—non- are exhibited on readout lamps in dis- 


flammability, high dielectric strength, chemical resistance crete numbers, in whole decimals from 
or resistance to abrasion and sunlight ageing—look to a microsecond up, and in fractions down 


, . : to % microsec. For intervals longer than 
Monsanto’s OPALON 300 vinyl resin and a whole range oe ee Sines : 
E = 1 sec, Model 470 will recycle and an 


of OPALON vinyl compounds to provide just the properties external mechanical register may be used 
you need. to extend the count. “Start” and “stop” 

From switchboard to shipboard, OPALON coated wires pulses, derived externally from contact 
and cables serve many varied industries where properties “Stes. photoelgctric detectors = other 
: ; F means, alternately pass and block time- 
like these may be required: resistance to ozone, oil, mois- 
ture, high insulation or mildew and fungus. 

OPALON resin may be compounded by conventional 
methods or dry blended. In fact, OPALON is especially 
suited to dry blending, a simplified technique of blending 
plasticizers and extenders with OPALON resin. Dry blend- 
ing enables wire coaters to obtain maximum performance 
of desired characteristics. 

Wire coaters are invited to write for latest information 
on dry blending in the new booklet “Dry Blending OPALON 
300.” Write to: Monsanto Chemical Company, Room 
5801, Plastics Division, Springfield 2, Mass. 


Opalon: Reg. U.S. Pat. Off. 


Sau "ESSE See 









MONSANTO 





CHEMICALS © PLASTICS base oscillations into a series of counter 


dividers. These positive pulses defining 
the interval to be measured may be ap- 
® plied to a common or separate inputs. 

Lockout circuits prevent interference by 

SERVING INDUSTRY...WHICH SERVES MANKIND subsequent pulses after the proper start 
and stop pulses have arrived. Neon 
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Ohio Gear is setting New Standards—New 
Standards in quality and accuracy— 
New Standards in uniform precision—New 
Standards in every detail of workmanship. 


Whether it is a single gear, sprocket or speed 
reducer, an intricate drive, or precision 
engineering, you will find Ohio Gears and 
Reducers fit your specifications in every 
detail of material, machining, and finished 
dimensions. Call your nearest distributor 
or write direct. 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1358 EAST 179th STREET @ CLEVELAND 10, OHIO 
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DISTRIBUTORS AND REPRESENTATIVES 


*Akron, Ohio 

Hardware & Supply Co. 
Baltimore, Md. 

L. A. Benson Co., Inc 
Brooklyn 6, N. Y 

(Gears) Northside Leather 

Belting Co., Inc 
Buffalo, N. Y. 

F. E. Allen 

*S. H. Pooley Belting Co. 
Chicago 7, Illirois 

Schrade-Batterson Co 
‘Cleveland 2, Ohio 

J. A. Shomer Co 
Cleveland 10, Ohio 

Ohio Gear Co. 
Dayton, Ohio 

E. C. Hawk 
Detroit 2, Michigan 

Abrasive and Supply Co 
Erie, Pa. 

Crossley Co. 
Findlay, Ohio 

Bearing & Transmission Co. 
*Grand Rapids 2, Mich. 

F. Raniville Co. 
Hagerstown, Md 

Hagerstown Equipment Co. 
Hoboken, N. J 

Crown Industrial Supply 
Houston 3, Texas 

Behring’s Bearing Service, Inc. 
Indianapolis, Indiana 

A. R. Young 
*Kansas City 16, North, Mo. 

Sesco Engineering & Supply 

Corp. 
*Los Angeles 21, Calif. 


J. W. Minder Chain & Gear Co. 


Louisville 2, Ky. 

Alfred Halliday 
*Massillon, Ohio 

Hardware & Supply Co. 


*Memphis 2, Tenn. 


Memphis Bearing & Supply Co. 


*Miami 9, Fla. 
General Equipment & 
Supply, Inc. 
Milwaukee 11, Wisc. 
Albert F. Korf & Co. 
*Minneapolis, Minn. 
Industrial Supply Co. 
*Muskegon, Mich. 
Lakeshore Machinery & 
Supply Co. 
*New Orleans, La. 
(Gears) R. J. Tricon Co. 
(Reducers) Woodward Wight 
& Co., Ltd. 
*New York, N. Y. 
(Reducers) Patron Transmis- 
sion Co., 
(Gears) "Atlantic Gear Works 
*Paterson 4, N. J. 
(Gears) Bernstein Bros. Inc. 
Pawtucket, Rhode Island 
George G. Pragst 
*Philadelphia, Pa. 
Rothman Belting & 
Equipment Co 
Robert L. Latimer Co. 
*Piqua, Ohio 
Bornell Supply Co., Inc. 
*Pittsburgh 30, Pa. 
Standard Machinists 
Supply Co. 
*Portland 14, Oregon 
J. W. Minder Chain & Gear Co. 
*Rochester 4, N. Y. 
H. M. Cross and Sons, Inc. 
*San Francisco, Calif. 
The Adam Hill Co. 
*St. Louis, Mo. 
The Essmueller Co. 
*Syracuse, N. Y. 
U. and S., Inc. 
*Toledo, Ohio 
The Bearing & Transmission Co. 


IN CANADA, *Montreal, Quebec, John Braidwood & Sons, Ltd. 


*Stocks Carried. 
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For your MIL-T-27 
AL Mey CH 





We offer our proved ability to produce 
hermetically-sealed transformers to JAN-T-27 or MIL-T-27 
government specifications. Prompt delivery, 
efficient engineering techniques and modern production 
facilities which include conveyorized 
assembly lines make “GTC” worthy 


of your consideration. 


$$$ Our new plant is self- 
sex contained with complete 
eee = metal-working and tool- 
sss =making facilities. We in- 





sss Vite inquiries from prime 





eee and sub-contractors. 


ooo There is a “GTC” representative 
eee in your territory 


GTC GENERAL TRANSFORMER COMPANY 


serving industry since 1928 


18240 Harwood Avenue, Homewood, Illinois 
(Suburb of Chicago) 
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lamps exhibit the count accumulated 
until manually reset. When furnished 
with a high-speed Potter digital re. 
corder, intermittent automatic reset is 
provided while the measurements are 
transferred to electrically sensitive paper, 
Among its uses are frequency measure- 
ments in telemetering and timing of 
relay contacts. Potter Instrument Co.. 
Inc., 115 Cutter Mill Rd., Great Neck, 
N.Y. 

No. 49, neaGg ry Icility, Dage 209 


DOUBLE-SHIELDED SCREEN ROOM 


Featuring a double-screen design in 
which the screens are physically and 
electrically insulated from each _ other. 
portable test chambers are now available 
for testing electrical equipment. As a 
result of the double screening, any elec- 
trical noise or interference which passes 
the first screen is attenuated to such a 
degree that it encounters a_ practically 
impenetrable barrier in the second screen. 
Since the screens are electrically inde- 
pendent, they can be grounded at a 
common point. Room can quickly be 
erected with the furnished 31- x 91-in. 
panels. Entrance and access doors can 
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be placed where needed. Screening is 
of heavy copper. Distance between the 
inner and outer screen is approximately 
158 in. All hardware is copper-plated 
and copper tacks are used as needed. 
Entrance and access doors are double- 
shielded, with phosphor bronze contacting 
fingers along the edges. Overlapping 
outer screen construction prevents noise 
entrance along the door casings, while a 
wedge-type locking arrangement provides 
door contact with adjacent panels. Swing- 
ing doors are used and six power-line 
entrances are provided. A special copper- 
covered power line filter section, on 
which the power entrance filters may be 
mounted, can be placed wherever is 
convenient. Lindgren Screen Room, 4515 
N. Ravenswood Ave., Chicago 40. 

No. 50, Reader Inquiry Facility, page 209 


D-C POWER SUPPLY 


Continuously variable 0-325 volt elec- 
tronic regulated d-c power supply _ is 
known as Model M30. Unit has a d-c 
current rating of 150 ma and can also 
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Why one of the world’s great 


electrical manufacturers specifies 


ome Synthinol 901 


CONTROL WIRE 
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One of the world's foremost manufacturers of electrical control 
equipment adopted Rome Synthinol 901 Control Wire because... 


It gives extra service life. Its exceptional resist- 
ance to high operating temperatures and oil dete- 
rioration qualifies it for use as control wire inside 
as well as outside transformer tanks. 


It reduces inventories. The ready acceptance by 
this manufacturer’s customers of control equip- 
ment wired with Rome Synthinol 901 elminates 
the necessity of multiple stocks of wire types. 


It saves material. It offers high dielectric strength 
in a smaller diameter wire. Smaller conduits can 
be used for a given number of wires. 


It pulls easier. Its smooth surface reduces friction. 


ROME CABLE CORPORATION, Dept. EM-8, Rome, N. Y. 


Please send me your Rome Synthinol Bulletin. 


Company ........... 
Address 


TORRANCE > 


AUGUST 1952 


ROME CABLE 
4 


ROWME 


5, It's faster to assemble. You can strip it and 
make hook-up terminals easier. 


It speeds up the wiring job. Its clear, perma- 
nent color coding simplifies circuit following. 


Rome Synthinol 901 is Underwriters ap- 
proved for 600 volts at 105° C. when used 
as an appliance lead wire. It is available 
solid or stranded in a wide range of sizes. 


It Costs Less to Buy the Best 


~~ 


NEW YORK 
CET 
CALIFORNIA 
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. .. for high temperatures 
... for high frequencies 
... for high voltages 


R/M Teflon tape is made by Ray- 
bestos-Manhattan, Inc., of Du Pont 
Teflon. This tough, flexible tape pos- 
sesses characteristics that are unique 
in one material and that recommend 
it for a variety of uses in the elec- 
trical insulating field. 

R/M Teflon tape has excellent elec- 
tric properties even at high voltages 
and high frequencies. It leaves no 
carbon residue along a discharge 
path and shows good arc resistance. 
It is practically inert chemically, has 
zero moisture absorption, and resists 
weathering. 

R/M Teflon tape has unusual heat 
stability and has been successfully 
and continuously used on electrical 
equipment at 482°F. without dam- 
age. Toughness, impact resistance, 
and ability to stretch make R/M 
Teflon tape an ideal material for 
insulation. ' 


A descriptive folder on R/M Teflon 
products will be mailed on request. 
Your inquiries are solicited. 


*Du Pont trade-mark for its tetra- 
fluoroethylene resin 


R/M TEFLON 
PRODUCTS 


include 
RODS, SHEETS, TUBES 


ASBESTOS TEXTILE DIVISION 
MANHEIM, PA. 


FACTORIES: Manheim, Pa. ¢ No. Charleston, $.C. 


Bridgeport, Conn. « Passaic, N.J. 

Crawfordsville, ind. 

Peterborough, Ontario, Canada 
RAYBESTOS-MANHATTAN, INC. Manufacturers 
of Asbestos TextileseMechanical Packingseindus- 
trial Rubber Products ¢ Abrasive and Diamond 
Wheels e Brake Linings ¢ Brake Blocks « Clutch 
Facings e Fan Belts « Radiator Hose « Rubber 
Covered Equipment « Sintered Metal Products 
Bowling Balls 


RAYBESTOS-MANHATTAN, INC. 





supply a 6.3-volt a-c output at 6 amp. 
Voltage regulation is within 0.5 per cent 
for voltages between 30 and 325 volts 
from no load to full load; ripple is less 
than 2 mv. Model M30 has two 3-in. 
rectangular meters. Perkin Engineering 
Corp., 345 Kansas St., El Segundo, Calif. 
No. 51, Reader ry f t 


CHOPPER AMPLIFIER 


Model 300 chopper amplifier has a 
maximum gain of 800,000, a frequency 
response of 0-500 cps, an input im- 
pedance of 1 megohm, and noise and 
drift within 25 mv or 2 per cent of full- 
scale output. Other features include 
stabilized gain and a mechanical chopper 
with a rate of 5000 contacts per sec. 
The input bucking potential includes both 
step and continuous controls and allows 
the zero to be offset 150 times full scale. 
Any pen recorder can be used with the 





instrument to indicate the small poten- 
tials developed by thermocouples, strain 
gages, and other sources in which the 
d-c and a-c components are of equal 
importance. Amplifier will deliver up to 
25 ma and can develop +80 volts. 
Model 300 drives practically all re- 
cording galvanometers. Series and damp- 
ing resistor terminals permit attenuating 
the output to work with sensitive mirror 
galvanometers. Terminals are also pro- 
vided for equalizing recorders. Amplifier 
can also be used with cathode-ray 
oscilloscopes. Keithley Instruments, 
3868 Carnegie Avenue, Cleveland 15. 
No. 52, Reader Ir ry Facility 


CAPACITANCE STANDARD 


Model 388 set of secondary standards 
of low capacitance consists of two 
“T” networks, three auxiliaries, and a set 





POSITIVE POLARIZATION * FLOAT- 
ING CONTACTS * PRECISION MA- 
CHINED CONTACTS * VIBRATION 
PROOF + MINERAL FILLED MELA- 
MINE BODY ¢ FLAME RESISTANT « 
HI-DIELECTRIC AND MECHANICAL 
STRENGTH 


USC ea a 


4 to 100 contacts 


VOLTAGE BREAKDOWN 

(Sea level normal 

humidtiy) . 
CURRENT RATING 
CONTACT SIZE ........ 20 AWG wire 
EFFECTIVE CREEPAGE ............ Ya in. 
MECHANICAL SPACING..... 5/64 in. 


Hexagonal type is provided 
with positive polarization 
and a Vibration Ring and 
Spring with detent locking 
action. Voltage breakdown 
at Sea level normal humid- 

ity. — 1600 V. RMS. 
CATALOG WITH COMPLETE 
DETAILS — AVAILABLE ON 
REQUEST. TO DEPT. M-8 


45-01 NORTHERN BOULEVARD, L.1.C. 1, N.Y. 








ELECTRICAL MANUFACTURING 









































t 


Maybe you te 
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TERFERENCE SUPPRESSION! 


Recent experience indicates that Stackpole molded 
iron cores and Ceramag® cores (ferrites) help materially 
in minimizing “‘hash’”’ and r-f interference when used in 
the filter systems of electrical tools and equipment. Their 
advantages include 


vy Less IR Drop because of lower d-c resistance 


Greater R-F Attenuation because of less 
distributed capacitance 


Concentrated Field with consequent reduction 
in coupling to other coils 


& Reduced Space Requirements 


“/ Increased Inductance for a given amount of 
wire....or, conversely.... 


ey Less Wire for the same inductance 


As one of the earliest pioneers in core production, and 
backed with a complete line of materials, sizes, shapes 
and production facilities, Stackpole welcomes the oppor- 
tunity to cooperate in adapting suitable cores to particular 
noise suppression problems. 

Your inquiry entails no obligation and will receive 
prompt, skilled attention. Write to Electronic Components 
Division, Stackpole Carbon Company, St. Marys, Pa. 
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unique 
AGITATOR DESIGN 


...another example of good 
with ACE® HARD RUBBER 


By rapidly removing spent plating solution from the 
surface being plated and continuously replacing 

it with live, up-to-formula solution, this impressive 
“Speed-O-Plate” Agitator makes possible amazing speed 
in lead coating aircraft bearings. Alsop Engineering 
Corporation licked the corrosion problem by making 
this model “Speed-O-Plate” entirely of Ace hard rubber. 


Blocks, cylindrical sections, bolts and nuts are all 
machined from Ace sheet, pipe or rod. Agitators and 
spray heads are molded. Steel shafts are covered 
with tubing. Even the motor couplings use 

hard rubber — for electrical insulation. 





View of plating 
station. Six bear- 
ings are positioned 
in hard rubber 
In your work, too, you'll often find the properties “stacks” mounted 


you're looking for in one of the many Ace hard rubber on gieting tone. 
and plastic compounds. These properties — 

together with page after page of design hints for 
mechanical, electrical and chemical parts — are 
covered in the new Ace Handbook. Keep it always under 
your thumb. If you haven’t a copy, write today. 


ACE rubber and plastic products 





AMERICAN HARD RUBBER COMPANY 
ma 93 WORTH STREET + NEW YORK 13, N. Y. 






of cables for connecting the standard 
to various instruments. Nominal values 
of the networks are 0.075 and 7.5 mmf. 
the auxiliaries modify the networks so 
that values of 0.001, 0.0075, and 0,75 
mmf can be obtained. Each network js 
contained in a cast metal housing and js 
terminated in two jacks. All elements 
have a Q of 200 or better and a tem. 
perature coefficient of less than 0.05 per 
cent per deg C. The true values are 
within 5 per cent of the nominal values: 
Bureau of Standards certification for 
measured values can be furnished for a 
small additional charge. Set is contained 
in a walnut cabinet 2x10x10 in, 
MacLeod and Hanopol Inc., 10 Roland 
St., Charlestown 29, Mass. 

No. 53, Ré ry F 
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To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 209. 





VARIABLE -SPEED DRIVES — Illus- 
trated booklet describes a line of variable- 
speed drives available with a wide choice 
of controls. Construction details, special 
features, and all pertinent specifications 
are provided. Case histories are included 
Graham Transmissions, Inc. 
No. 54, Reader Inquiry Facility 


CASTING RESIN—An epoxy-type cast- 
ing resin containing 100 per cent solids, 
designated Scotchcast No. 2, is described 
in a four-page technical bulletin. Prop- 
erties, applications, casting techniques, 
and other data are presented. Minnesota 
Mining & Mfg. Co. 
e No. 55, Reader Inquiry F 


METAL STAMPING FACILITIES — 
Pictorial brochure, containing 24 pages, 
describes and illustrates available equip- 
ment and typical parts produced in a 
metal stamping and a die-making plant. 
The City Auto Stamping Co. 

rcle No. 56, Reader Inquiry f 
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HAND TACHOMETERS Illustrated 
two-page bulletin provides data on 1- to 
5-range mechanical hand _ tachometers 
and single-range chronometric speed indi- 
cators. Associated Research, Inc. 

ircle No. 57, Reader Inquiry Facility, page 209 


FLOW CONTROLS-—lIllustrated eight- 
page catalog describes the construction 
details, special features and principles of 
operation of a pilot-operated solenoid 
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“‘WE WANT A RELAY THAT...’’ 


Almost simultaneously CLARE received re- 
quests not long ago from one of the world’s 
largest manufacturers of radio and television 
equipment and from a nationwide broadcasting 
system. They presented similar but not iden- 


tical problems. 


Both involved relays for switching circuits 
carrying video frequencies present in the out- 
put of television cameras—frequencies rang- 
ing from almost zero to several million cycles. 
The capacitance between one contact spring 
and another, as well as between the contact 
springs and the frame of the relay must be 
extremely low. Available relays were too large 
and cumbersome—a typical relay extant at 
that time occupied 17 cubic inches—their 
operate, release and transfer times were too 


slow, and they were full of contact bounce. 


These customers were familiar with the versa- 


That's the signal for ACTION at CLARE! 


tility of the CLARE Type J Relay. They asked 
us to try to adapt it for switching high-fre- 
quency currents. The Type J Video Relay was 
the result of intelligent cooperation between 
CLARE and the customers’ engineers. It has 
negligible contact bounce and is otherwise 
superior to previous designs; and it occupies 
only about 7 cubic inches. It proved to be 
ideally suited to the needs of both customers, 


and it is now in high demand. 


Bringing relay problems to CLARE by leading 
manufacturers has resulted in many outstand- 
ing relay developments. You, too, can save 
time, money and often needless experiment 
by contacting the nearest CLARE sales engi- 
neer. Call him today or write: C. P. Clare & 
Co., 4719 West Sunnyside Avenue, Chicago 30, 
Illinois. In Canada: Canadian Line Materials 


Ltd., Toronto 13. Cable Address: CLARELAY, 
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PANEL METERS 


by SUPREME 






Every year more and more manufacturers are using Supreme meters as initial 
equipment in hundreds of electrical and electronic devices. Quality built in 
every respect with many outstanding features such as EFFICIENT ALNICO 
BAR MAGNET—SELECTED PIVOTS AND JEWELS—DOUBLE BRIDGE CON- 
STRUCTION—HIGH TORQUE MOVEMENT—STRONG TOUGH POINTER— 
RUGGED MOVING ELEMENT. Available in a variety of sizes and types with 
or without special dials. Write Supreme today about your meter needs. 


Request for prices and delivery 
Our 25th Year , 


given prompt attention. 
SUPREME, INc. 


GREENWOOD 3, MISSISSIPPI 
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BENDING MANUAL 


by the originators of ‘Die-less Duplicating” 


This instructive and authoritative booklet will quickly prove 
itself indispensable wherever bending is done or is needed. It 
brings you a veritable gold mine of tested, authentic bending 
methods applicable to any rotary type bender. The proper 
bending technique may frequently offer a new approach to 
an old problem by simplifying product design and cutting 
production costs. 
The exact methods of producing various types of bends in a 
wide range of materials are illustrated, step by step, with 
over 90 diagrams and charts together with valuable 
tooling suggestions. 
You'll want a copy .. - 


Mail your request today. 


0 


PRECISION MACHINES co) 
309 8th Ave. 
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valve. Data are also presented on an 
automatic interlock control, a 
volume control, and a. straight 
strainer. Hays Manufacturing Co. 
Circle No. 58, Reader Inquiry Facility, page 209 


flow 
line 


ELECTRICAL CONNECTORS — []lus. 
trated four-page bulletin presents design 
features, ratings and special features of 
rack and panel-type connectors. Contact 
arrangements are discussed and drilling 
and mounting instructions provided, 
American Phenolic Corp. 

Circle No. 59, Reader Inquiry Facility, page 209. 

4 * 


PILOT MASTER VALVES — Complete 
with many cutaway views and _ other 
illustrations, eight-page folder describes 
the basic design of an extensive line of 
two-, three-, and four-way valves for 
air pressures up to 150 lb. Special fea- 
tures, applications, ratings and other perti- 
nent data concerning each series are 
covered. Illustrations show the 10 pilot 
valves available for remote control of 
master valves. Hannifin Corp. 

Circle No. 60, Reader Inquiry Facility, page 209 


PRINTED CIRCUITS—lllustrated four- 
page brochure describes the construction, 
advantages, and other data on foil-clad 
plastics laminates for printed circuits. 
Various techniques available for obtain- 
ing the desired circuit configuration are 
described. The Formica Co. 

rcle No. 61, Reader Inquiry Facility, page 209. 


ELECTRONIC COMPONENTS — Con- 
taining 16 pages, illustrated catalog pro- 
vides data on cable assemblies, telephone- 
type lever switches, and other compo- 
nents. Specifications and dimensional 
drawings are included. Switch Craft, Inc. 
Circle No. 62, Reader Inquiry Facility, page 209. 


TRANSFORMERS—Complete with cut- 
away view, many useful curves and 
charts, and other illustrations, 20-page 
catalog describes the special features and 
presents data on an extensive line of 
transformers and reactors designed for 
various applications. Included is a series 
of hermetically sealed transformers meet- 
ing requirements of Grade I, JAN-T-27 
for Class A operation. Chicago Trans- 
former Div., Essex Wire Corp. 

Circle No. 63, Reader Inquiry Facility, page 209 


INVESTMENT CASTING — Illustrated 
12-page booklet describes the range of 
possible uses for investment castings and 
the facilities available for design and 
production work. Each step in the process 
is shown and discussed. Precision Metal- 
smiths, Inc. 

Circle No. 64, Reader Inquiry Facility, page 209. 


BALL BEARINGS — Four-page catalog 
contains complete specifications on more 
than 120 different types and sizes of 
miniature ball bearings. Data are pro- 
vided on available metals, applications, 
diameters, special features and_ other 
pertinent information. Miniature Pre- 
cision Bearings, Inc. 

Circle No. 65, Reader Inquiry Facility, page 209. 


TECHNICAL LITERATURE INDEX— 
Twenty-page bulletin is an index of tech- 


ELECTRICAL MANUFACTURING 


Base For Power 
Lawn Mower 


Commercial 
Fruit Juicer — 


7 


A 3 8 
m} 
¥ 


\®) 


Solenoid Cover 
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WHEN STAMPED 
OR DRAWN 
METAL PARTS 
MUST BE RIGHT 


Over 1000 skilled people ... 289 deep draw 
and stamping presses ...92 welding 
machines ... 15 acres of production facilities 


... complete tool and die department. 


ladio Case—U.S. Signal Corps 
P ~ ij 


AESCHmwe & FREY CO. 


AVE. © MILWAUKEE 1, WISCONSIN 
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IN BOLTED ASSEMBLIES, 
TROUBLE STARTS 





BEALL helical spring washers 
compensate for all 4 causes of 
looseness in bolted assemblies 


1. 


when assembled 


Bolt stretch 

Wear under nut and bolt head 
Pulverizing of paint, rust or scale 
Vibration 





TIGHT TIGHT 


in service 


TIGHT 


after long service 


BEALL TOOL DIVISION of HUBBARD & COMPANY 


East Alton, Illinois 





nical literature covering servomechanism 
techniques, relays, potentiometers and 
other equipment. A numerical listing 
and an alphabetical cross-index for the 
various specification sheets, instrumenta- 
tion data sheets, catalogs and other litera- 
ture are included. Brown Instruments 
Div., Minneapolis-Honeywell Regulator 
Co. 

No. 66, Reader Inquiry Facility, page 209 


ELECTRICAL INSULATING VAR. 
NISHES — Illustrated 20-page catalog 
discusses varnish selection and use. Also 
covered are varnish composition, types, 
functions, colors, processing, and care. 
Data on solvents are also included as 
well as information on and applications 
of Pedigree and Dow Corning electrical 
insulating varnishes. Insulation Manv- 
facturers Corp. 

e No. 67, Reader Inquiry Facility, page 209, 
TEST EQUIPMENT—Complete data on 
a wide range of test units are given in a 
12-page catalog describing and_ illus- 
trating an appliance tester and various 
types of volt-ohm-mil-ammeters, includ- 
ing a pocket type. Also covered are 
vacuum-tube voltmeters, an oscilloscope, 
and other test equipment. The Triplett 
Electrical Instrument Co. 

e No. 68, Reader Inquiry Facility, page 209. 


ELECTRONIC TRANSFORMERS — A 
wide range of transformers, including 
miniature hermetically sealed models, are 
described in a 28-page catalog. Tables, 
circuit diagrams, charts and other illus- 
trations are included. Triad Transformer 
Manufacturing Co. 

e No. 69, Reader Inquiry Facility, page 209 


TERMINAL BLOCKS—TIllustrated four- 
page catalog, complete with illustrations, 
presents data on an extensive line of 
factory-assembled or built-up terminal 
blocks available for specific requirements. 
Data are provided on ratings, mounting 
means, dimensions, features, and tem- 
perature ranges. Applications for which 
each type is designed are also given. 
Curtis Development & Manufacturing 
Co. 

rcle No. 70, Reader Inquiry Facility, page 209 


TRANSFORMER POTTING COM- 
POUND—Four-page bulletin describes 
an epoxy-modified polyester potting, cast- 
ing and impregnating compound devel- 
oped particularly for impregnating and 
molding transformers in one operation to 
meet the requirements of MIL-T-27, 
Grade I, Class A. Information is also 
provided on other applications, as well 
as on the various characteristics of the 
compound. The Acme Wire Co. 

Circle No. 71, Reader Inquiry Facility, page 209. 


RESISTORS, POTENTIOMETERS — 
Four-page bulletin presents ratings, con- 
struction features, JAN specifications 
satisfied, and other data on a line of 
precision resistors and _ potentiometers. 
Cornell Electronics Corp. 

Circle No. 72, Reader Inquiry Facility, page 209 
ROTORS AND STATORS — One-page 
illustrated data sheet describes the con- 
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THE TEST FOR FORWARD VOLTAGE DROP OF RECTIFIER REQUIRES ONLY VARIABLE A-C SUPPLY, A-C VOLTMETER AND D-C AMMETER 


Test Selenium Rectifier Quality Yourself 


Comparison tests prove G-E rectifiers superior 


LONG LIFE AND RELIABILITY of G-E 
selenium rectifiers is proved on life test 
boards. Tests, still in progress, have been 
running continuously for over 60,000 hours. 


AUGUST 1952 


The quality and performance of 
your product can be vitally dependent 
upon the rectifiers you use. Isn’t it 
just common sense to make tests and 
find out for yourself the differences 
in selenium rectifiers? 

With simple tests you can prove 
G-E selenium rectifiers have Lower 
Forward Resistance and Lower Back 


Leakage, two important measures of 


rectifier quality. These characteristics 
mean higher output, greater efh- 
ciency and cooler operation. 

To test their life at rated output, 
G-E selenium rectifiers have been in 
continuous operation for well over 
60.000 hours, and their ultimate life 
has not yet been reached. Based on 


the slow aging observed to date, 


many additional thousands of hours 
of useful life can be expected. 


SAVINGS FOR YOU—As a designer 
or manufacturer these qualities offer 
you real advantages. Because you get 
higher output voltages, it is often 
possible to save in the design and 
specification of other components. 
Since they operate cooler. there is less 
heating of nearby circuit components, 
and slower rectifier aging. 


LITERATURE AVAILABLE—Bulletin 
GEA-5524 gives testing directions. 
GET-2350 is a complete reference 
manual of application information on 
G-E selenium rectifiers. Write Section 
F461-25, General Electric Company, 
Schenectady 5, New York. 
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This cushion tape 
goes on fast 


The quick way to apply a cushion anywhere is to use Arm- 
strong DK-153 Tape. Use it for anti-skid pads to protect 
finishes, as a cushioning strip to stop squeaks and rattles, or 
for any other purpose where you need an easy-to-use, high- 
friction cushioning material. For instance, it is an excellent 
material to use for cushioning fragile parts during shipment. 

DK-153 Tape is a combination of resilient cork and synthetic 
rubber backed with a pressure-sensitive adhesive. To apply 
it, you just peel off the cloth backing and press the adhesive 
side against any clean, dry surface. 

Armstrong’s DK-153 Tape comes in various widths and 
thicknesses. It is available in die-cut shapes, as illustrated 
above, as well as in sheet and tape form. For samples, write 
on your company letterhead to Armstrong 
Cork Company, Gaskets and Pack- 
ings Department, 7708 Arch 
Street, Lancaster, 






Pennsylvania. Avail- Cork-and-rubber 





able for export. 
Tacky adhesive 


Protective backing 


& ARMSTRONG’S 


DK-153 TAPE 



























struction details and advantages of 
rotors and stators available for housing 
in manufacturer’s own frames. A capsule 
case history is included. Reuland Elec- 
tric Co. 


ircle No. 73, Reader Inquiry Facility, page 209 


AIR PRESSES — Four-page _ brochure, 
complete with illustrations, describes 
the features and presents data on air- 
operated bench presses available in %- 
and 1-ton sizes. Advantages provided by 
the directional electric control valve 
used are discussed and installation di- 
mensions and specifications for the presses 
are given. Hannifin Corp. 

Circle No. 74, Reader Inquiry Facility, page 209, 


BREAKAWAY COUPLING—Four-page 
folder covers the five features of an elec- 
trical breakaway coupling carrying in 
one envelope one or more fluid or oxygen 
lines as well as electrical lines. E. B. 
Wiggins Oil Tool Co., Inc. 

rcle No. 75, Reader Inquiry Facility, page 209. 


METAL CLEANER — Small - six-page 
folder describes a new metal cleaner, 
Compound No. 31 that cleans, de-rusts 
and phosphates in a single operation. 
Oakite Products, Inc. 

Circle No. 76, Reader Inquiry Facility, page 209 
PRESSURE-SENSITIVE TAPES — Con- 
taining 42 photographs and illustrations, 
16-page manual lists and describes 11 
electrical tapes, 2 magnetic recording 
tapes, and many other types meeting 
various government specifications. Con- 
struction features, advantages and appli- 
cations are all covered. Tapes are 
grouped under the various specifications, 
each of which is briefly discussed. Minne- 
sota Mining and Manufacturing Co. 
Circle No. 77, Reader Inquiry Facility, page 209 


SPRINGS — Twenty-six-page reference 
booklet contains valuable data on spring 
design, recommended stress values and 
specifications for compression and exten- 
sion springs, formulas, a glossary and 
other helpful information. Many tables 
are included and a spring calculator is 
provided. American Spring & Wire 
Specialty Co. 


Circle No. 78, Reader Inquiry Facility, page 209. 


RIVETS—lIllustrated four-page brochure 
provides information on a complete line 
of small cold-headed rivets, pins, and 
studs. Facilities for producing standard 
and special-order rivets are described and 
available finishes are listed. Brainard 
Rivet Co. 

Circle No. 79, Reader Inquiry Facility, page 209 


LIGHT SOURCES — Containing many 
illustrations, 16-page booklet discusses 
light sources of the past and present. 
Starting with a description of early flame 
sources, the discussion mentions Edison's 
first carbon lamp and then proceeds to 
describe the succeeding improvements in 
providing light. General Electric Co. 

Circle No. 80, Reader Inquiry Facility, page 209. 


VACUUM METALLIZING — Twelve- 
page booklet, “Vacuum Metallizing To- 
day,” describes the uses, properties and 
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BASIC ELECTRONIC CIRCUIT 
FOR AUTOMATIC SPEED CONTROL 
ADRIGTMENT PCTERTIOMETERS 
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HIS 14-page bulletin describes in non- 


technical terms the basic electronic circuit employed 


CONTENTS 


Elements of the Dynamatic Drive 
: ‘ ; . Description of Electronic Control 
—power couplings, drives, brakes. The information Special Control Circuits 
. . ° Pre-set Multiple Speeds 
presented will be of interest to anyone engaged in Tienda 
the operation and maintenance of Dynamatic Devices Inching or Jogging 
Controlled Acceleration 
Torque Limit 
Eddy Current Braking 
The text is thoroughly illustrated with simplified Mutvatrol 
Cascading 
hook-up diagrams. If you are interested in modern — Matching of Processing 
; ‘ quipment 
electronic speed control, write for your copy. Parallel Excitation Controls 


gg 
)YNAMATI CORPORATION + Stross. 


Subsidiary of EATON MANUFACTURING COMPANY, Cleveland, Ohio 


Dynamometers * Oil Well Draw-Works Brakes = « Adjustable-Speed Couplings ° Eddy-Current Brakes 
Ajusto-Spedes e Shovel Clutches ° Press Drives ° Lift Truck Clutches * Electronic Controls 


in the control of Dynamatic Eddy Current equipment 


or control equipment. 
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advantages of this coating process. Costs 
to of vacuum metallizing are compared 
with other forms of plating and the 
various kinds of coatings now available 


RMY ORDN for vacuum metallizing purposes are 

A ANCE covered. In addition, a line of vacuum 

metallizing units are pictured, accom- 

“¢* * panied by specifications and mechanical 

specification descriptions of their design and con- 
struction. F. J. Stokes Machine Co, 


No. 81, Reader Inquiry Facility, page 209 
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POWDER-IRON CORES—Tuning cores, 
plain cores, bob cores, and pot- and cup- 
core assemblies are listed in an eight- 
page bulletin. Illustrations, drawings, 
and dimensions of standard cores are in- 
cluded and characteristics of commonly 
used powders are given. Lenkurt Elec. 
tric Co. 

2 No. 82, Reader Inquiry Facility, page 209 


THERMOSETTING PLASTICS— 
Twelve-page booklet describes Homalite 
CR-39, a clear thermosetting sheet plas- 
tics material. Topics discussed include 
applications, special features, fabrication, 
maintenance and installation. Also in- 
cluded is a tabulation of physical, chem- 
ical and electrical properties of CR-39 
and of cast methacrylate and plate glass. 
The Homalite Corp. 

AO cannon Type AO Series connectors are man- nen TE, Rieter Penny PeCnty, (Page: Ae 
ufactured under the latest specification pertaining to 
electrical systems for military vehicles and associated 
external electrical equipment. “AO” connectors will 
mate with standard “AN” fittings. Are ideal for heavy 
duty industrial use. 





PUSHBUTTON CONTROLS—Line of 
oil-tight pushbutton controls is described 
in an illustrated 12-page brochure. In- 
formation covers standard, extended and 
mushroom pushbuttons, 2- and 3-position 


This new series is designed to withstand extreme selector switches, pilot lamps, and acces- 
conditions of temperature, moisture, dust, vibration sories. Construction features, mounting 
and shock. Shell material is aluminum alloy with nat- arrangements, dimensions and other data 

Se ete 2 are provided. The Arrow-Hart & Hege- 
ural iridite finish. Insulators are of a special molded os . 


man Electric Co. 
ircle No. 84, Reader Inquiry Facility, page 209 


resilient material having high dielectric strength, me- 
dium oil resistance and will not support combustion. 
Resilient grommet provides moisture proofing over ROLLER CHAIN — Engineering data 
solder terminals. book, containing 148 pages, covers the 

For engineering data, request Bulletin AO-1952. selection, installation, lubrication, and 
- maintenance of roller chain for drives 
and conveyors. In addition, data are 
provided on sprocket wheels. Available 
— = types and sizes in the comprehensive line 
: are discussed and illustrated. A consid- 
erable amount of space is devoted to 
valuable reference material. Link-Belt 

Co. 

SOCKET INSERT TYPE AO-PA06 WITH SOCKET INSERT PIN INSERT ASSEMBLY rcle No. 85. Reader Inquiry Facility, page 209 

ASSEMBLY TYPE AO-RA0O GROMMET RETAINING | ASSEMBLY TYPE AO-RBO2 TYPE AO-RBO2 F ; 


WITH GROMMET NUT 


RETAINING NUT PRINTED CIRCUITS—Four-page engi- 


neering bulletin presents data on the 
design and fabrication of etched cir- 
cuits and assemblies on foil-clad lami- 
nates. Recent developments are covered 
" and design and production facilities are 
e . necemen. eeeecioonite ap 
- > Circle No. 86, Reader Inquiry Fa 

AO TRAILER RECEPTACLE DUST CAP AO SLAVE RECEPTACLE TYPE AO-22 ANGLE 90° 

ELBOW TRANSFORMERS — Expanded to 24 


— —————— pages, revised catalog contains over 500 

Sed ae oe = | separate listings of transformers and 
CA Py Pe re) t a L E CT sa ic - related components grouped under 70 
| classifications. Data are presented by 


means of a series of tables. An index is 
provided. Standard Transformer Corp. 





Since 1915 


Factories in Los Angeles, Toronto, New Haven, Benton 
Harbor. Representatives in principal cities. Address in- 
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Circle No. 87, Reader Inquiry Facility, page < 
WRITE FOR BULLETIN | quiries to Cannon Electric Company, Dept. H-118, P. 0. 
AQ-1952 Box 75, Lincoln Heights Station, Los Angeles 31, Calif. INDUSTRIAL PORCELAIN ENAMEL 
; Ee ee C Small 16-page booklet discusses use of 
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provide tight, compact 
insulation for 
VRREGULAR surfaces 


The perfect insulation . . . . which provides e Agent in all 
the desired electrical characteristics, high resistance principal cities 
to moisture, acids, alkalis and lubricating oil . . . . for 

irregular surfaces of transformer windings, bus bars 

and terminals, cable ends, conductor o etc. Vartex 

Varnished Tapes comply with N.E.M.A. réquirements. Technical 

literature available on request. 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth ot | Silicone Varnished Fiberglas 
Varnished Cambric Tapes Gy | Silicone Rubber Fiberglas 

Varnished Duck | Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of | Synthetic Resinous Tapes 

Varnished Silk Substitute these other | Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varslot’” Combination Slot Insulation 
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porcelain enamel in industrial applica- 
tions. Sections are devoted to the types 
of porcelain enamel and descriptions of 
attainable physical characteristics, jp. 
cluding resistance to abrasion, high tem- 
perature and thermal shock. Typical 
industrial applications involving each of 
these characteristics are included. Also 
discussed are use of color and basic rules 
to be followed in designing for porce- 
lain enameling. The Erie Enameling Co, 

rcle No. 88, Reader Inquiry Facility, page 209. 


ELECTRICAL CONNECTORS — Illus- 
trated 18-page catalog describes a line of 
moisture- and pressure-proof electrical 
connectors. Data are provided for the 
various types and combinations. Special 
features and construction details of the 
line are also covered. Minneapolis- 
Honeywell Regulator Co. 
rcle No. 89, Reader Inquiry Facility, page 209 
THERMOCOUPLES — Containing 42 
pages, illustrated data book and catalog 
describes a line of thermocouples and 
thermocouple elements and accessories. 
Information is also provided on select- 
ing, checking and making these units. 
Calibration data, tables and curves are 
included. Wheelco Instrument Div,, 
Barber-Colman Co. 
e No. 90, Reader |r ry ty, page 209 
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@ The utmost care, backed by long experience in the manufacture of 
shaded pole motors, goes into every MARCO MOTOR for maximum 
efiiciency of operation and quiet, long-lasting service. 


Precision engineering has produced an electrical design that practically 
eliminates A.C. hum. Mechanical tolerances are precision-held. You 
are assured vibration-free performance because of electronic balancing. 


You are invited to take advantage of our complete Engineering Services 
in order that you may be certain of obtaining the best source of power 
for your product. 

MARCO MOTORS are available in 1/100-1/8 H.P. range; 4 and 6 
pole; 1, 2 and 3 speed. Investigate them today. 


Please send me COMPLETE DATA 


on a MARCO Motor to fit our requirements 
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Feature Article 
REPRINTS 


‘ ELECTED feature articles from each 
KJ issue of ELECTRICAL MANUFACTUR- 
ING are reprinted in complete form for 
convenient filing and to avoid mutilating 
copies of the issue. Any qualified reader 
may secure, without charge, single copies 





| of any new or previously announced title 


still available. Use the Reader Inquiry 
Facility on page 209 of this issue, or 
address a company letterhead request to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Note that each reprint described below 


carries a key number which is repeated 


in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


Three New Titles Announced 


Three additional feature articles are 
now ready for distribution. Requests for 


ELECTRICAL MANUFACTURING 


..-and now UNBRAKO BUTTON HEAD SOCKET CAP SCREWS 


These UNBRAKO screws are strong, accurate and uniform. They are designed for applications where 
cotntersinking is not practicable. They feature: 


© Head and threads concentric with Nonburr socket that eliminates 
the body injuries from sharp splinters 
e@ Threads to head Class 3 fit—an UNBRAKO standard 


Stocks at your UNBRAKO industrial 
distributor 


Standard sizes—+# 8 through %"' 
® Nonslip drive that speeds assembly diameter 


@ Low head height that streamlines 
design 


Write for literature. STANDARD PRESSED STEEL CO., Jenkintown 9, Pennsylvania. 


UNBRAKO SOCKET SCREW DIVISION 


JENKINTOWN PENNSYLVANIA 
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To develop parts that would be 
strong, lightweight, and capable 
of being produced rapidly and 
economically in large quantities 
to close tolerances 


ad 
eC 


Dial Hub and Adjusting Screw, 
engineered by GRC... still more 
GRC precision zinc die castings 
to help manufacturers solve 
their small parts problems 
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PRODUCT: 
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New, improved Bathroom Scale 
(800 series) 
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* TINY, PRECISION 
ZINC DIE CASTINGS 


small as .000004 of a lb. are turned out 
automatically .. . completely trimmed 
ready for use... from 
100,000 pieces to many 


/ 
as 
millions . .. smallness eo» | 
unlimited ...at amaz- ~ I 
ingly low cost to you. $= 
ak 


Bulletin and samples available on request. 
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BORG-ERICKSON is just one of the 
hundreds of manufacturers who are 
successfully producing new designs and 
new products and enjoying new econ- 
omies with GRC’s revolutionary high- 
speed, mass production methods. Simple 
or intricate—GRC zinc die castings as 
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A CABLE SUPPORT 
mave o—- NYLON! 


CABLE CLIP 


STRONG 
LIGHT 
NON-CORROSIVE 
OIL RESISTANT 

HEAT RESISTANT 


For samples and details, write direct to manufacturer: 


WECKESSER co., 5261 N. Avondale Ave., Chicago 30, Ill., Dept. M 
200 


- TOUGH 


y *TRADE MARK 


Complete range of sizes to hold 
cables Ve” to 1%” in diameter & 











these reprints, listed first below, should 
be made promptly, since thé supply is 
limited. 


Wider 
New Phenolics, combined reprint of 
three-part article, June, July, August 


Environmental 


Aluminum Magnet Wire, May 


Embedment System, May 1952, 9 pages, 
Step-by-step report of one company’s 
effort to select an embedment resin 
for electronic components; search for 
optimum resin, curing agent and filler: 
how a satisfactory embedment medium 
was obtained; 
techniques. 


setting up production 


(133) 


ent Chain Drives, July 1952, 8 pages. 
Advantages and 
called silent chain-driven machinery; 
construction details of several designs; 
factors determining proper selection, 
satisfactory performance, and long life. 


applications of so- 


(134) 


Design Opportunities with the 


1952, 28 pages. New resin formula- 


tions, new filler materials, new manu- 
facturing 
property limits and broadened areas of 
applications. Covers glass-filled com- 
pounds and laminates; 


techniques have increased 


rubber-phenol- 
ics; nylon-based materials; epoxy-type 
laminates; other developments. (135) 


Earlier Titles Available 


For many of the reprints announced 


earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available through the Reader 
Inquiry Facility as this issue goes to 
press, and 
ire low. 


quantities in some _ intances 


What Price Accuracy in Instrument ana 


Servo Motors, June 1952, page 106. 
Why it is often more economical to 
pay for military-type components of 
greater performance than needed for 
industrial feedback control systems. 

(137) 
Testing of Components 
Need Not Be Expensive, May 1952, 
page 118. Use of military standards, 
advantages of environmental testing, 
and standard procedures that can make 
the required tests at low cost; methods 
suitable for both standard or special 
components and assemblies. (132) 


1952, 8 
problems faced in 
changing over to aluminum for cost re- 
duction; reports on some initial pro- 
duction applications including a motor 
for home laundry equipment. (181) 


pages. Design 


Roller Chain Drives, April 1952, 8 pages. 


Review of selection factors that influ- 
ence performance and life for motor or 
machine drives; efficiency, center dis- 
tance, space, speed, angular velocity 


and reliability. (108) 


Introduction to Human Engineering in 


Product Design, March 1952, 12 pages. 
Why the operator must be considered 
as an essential element of electro- 
mechanical systems during the design 


ELECTRICAL MANUFACTURING 




















Purchasing 


In the 
sporting goods 


industry... 


Tough, shock-resistant, resilient. 
these are the characteristics that make 
Taylor Vulcanized Fibre ideal in the 
manufacture of football helmets and pads, 
baseball protectors and golf club faces. 
Why not fit this versatile material into 
your purchasing picture ? 


This comprehensive 24-page book- 
let literally brings the entire 
Taylor Organization to your 
fingertips... tells in words and 
pictures how the many Taylor 
Laminated Plastics are made 
. Shows you how you can use 
these basic materials to make 
’ your product better, at lower 
cost. Write today for a copy of 
Booklet EM8. 


SINCE 1891 


TAYLOR FIBRE CO. 


laylor NORRISTOWN, PA. * LA VERNE, CALIF. 


a ae ee LA’ AMINATED 


VULCANIZED FIBRE e TAYLOR INSULATION pLAsTiCcs PHENOL, SILICONE & MELAMINE LAMINATES e FABRICATED PARTS 
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These listings are extracted from 
JOHNSON Catalogue 972-B8, an 
excellent source of diverse elec- 






tronic material. 
for your copy. 





Write us today 















WASECA, 
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Steatite and porcelain insulators with a long history of user satis- 
faction. Dense molding and glazing insure fracture resistance 
together with low moisture absorption. Extended creepage paths 
of most types provide maximum voltage breakdown compatible 
with compact design. With proportionately large mounting faces, 
all types will handle substantial lateral stress. Heavily nickel plated 


Mounting flanges not included. 
See 135-90 and 135-91 below. 
BOWL INSULATORS 
Electrical glass, 615/16” OD, 4%” 
high. Fittings include 2” stud, nuts 
and washers, corona shields, mount- 

ing flanges and gaskets. 

SINGLE BOWL TWO BOWLS 
135-15-0 Bowl only 135-15-3 16” stud 
135-15-1 10%” stud 135-15-7 24” stud 
MOUNTING FLANGES 


' brass hardware suitable for exposed applications. 
STAND-OFF INSULATORS 
STEATITE 
- Cat. No. *Height Hardware 
& 135-20 19/16” 10-32 
} 135-20] 19/16” 74 jack 
é 135-22 1” 8-32 
4 135-22] ” 74 jack 
4 135-24 56” 6-32 
PORCELAIN 
135-60 42" 1/4-20 
135-62 2%" 1/4-20 
METAL BASE TYPES 
135-65 1%” 10-32 
135-65] 13%” 74 jack 
135-66 2%” 1/4-20 
135-66] 2%” 76 jack 
135-67 412” 1/4-20 
135-67] 42” 76 jack 
135-68 2” 10-32 
135-68] 2” 74 jack 
STEATITE CONE INSULATORS 
135-500 54” 6-32 
135-501 ” 8-32 
135-502 112” 8-32 
135-503 2” 10-32 
135-504 3” 10-32 
THRU-PANEL INSULATORS 
STEATITE 
135-40 1%4” 10-32 
135-40] 1%4” 74 jack 
135-42 %" 10-32 
135-42] %" 74 jack 
135-44 54” 6-32 
PORCELAIN 
135-45 1%” 10-32 
135-45] 1%” 74 jack 
135-46 2%” 1/4-20 
135-46] 2%" 76 jack 
135-47 42” 1/4-20 
135-47] 412" 76 jack 
135-48 2” 10-32 
135-48] 2” 74 jack 
LEAD-IN BUSHINGS 
STEATITE 
135-50 1" 6-32 
135-51 13/16” 10-32 
135-52 1%” 1/4-20 
135-55 4" 6-32 
PORCELAIN 
135-53 1%” re 
135-54 4” ey 


*Height above panel. Cat. No. Cat. No. 
135-90 for bushing 135-91 for bushing 
No. 135-53 No. 135-54 


E.F. JOHNSON CO. 


MINNESOTA 





stage; case histories, basic design fac. 
tors and definitions of terms. (130) 


JIC Electrical Standards Promote Safety 
and Ease of Maintenance, March 1959. 
5 pages. Viewpoints of major automo. 
tive users, backed up by typical ex. 
amples demonstrating the need for the 
special JIC provisions. (125) 


Improving the Corrosion Resistance of 
Metal Surfaces, February 1952. 8 
pages. Survey of currently used _pre- 
conditioning materials and techniques: 
research developments in longer life 


finishes. (119) 


Substitute for Scarce Materials in Spring 
Design, February 1952, 8 pages. De- 
sign steps to take in replacing stainless 
steel and phosphor bronze. (124) 


The Case for Inherent Overheat Protec- 
tion for Motors, February 1952, 8 
pages. Advantages of temperature-lim- 
iting instead of current-limiting de- 
vices as built-in elements in fractional 
and integral-hp motors. (109) 


Limit Switches in Industrial Machine 
Control, January and February 1952 
16 pages. Combined reprint presents 
mechanical and electrical characteris- 
tics of industrial and miniature 
switches; various tripping means and 
procedure for incorporating signal into 
circuit. (117) 


Research Progress in Dielectrics—1951, 
January 1952, 12 pages. Fifth annual 
review of the meetings of the Con- 
ference on Electrical Insulation; ma- 
terials for high-temperature — service 
dominate. (116) 


Magnetic Parts by Powder Metallurgy, 
January 1952, 4 pages. Various ma- 
terials for sintered compacts and the 
effect of processing factors on mag- 
netic properties and density. (120) 


Thermal Overcurrent Relays for Motor 
Protection, December 1951, 8 pages. 
How new designs with alterable trip- 
ping time more precisely match motor 
heating characteristics under all serv- 
ice conditions. (114) 


Critical Evaluation of Potentiometers, 
December 1951, 8 pages. Survey of 
commercial, precision and special-pur- 
pose types; analysis of requirements 
for designed-in service. (121) 


Improved Components and Materials for 
Reliable Electronic Equipment, No- 
vember 1951, 12 pages. Report of the 
Signal Corps research program on com- 
pleted and current projects. (138) 


Trend Is to Smaller, Lighter Thermostats, 
November 1951, 12 pages. Staff sur- 
vey of sources of supply and _ types 
available; military needs for hermet- 
ically sealed miniatures are being re- 
flected in commercial types. (129) 


Engineering Manpower Shortage, October 
and November 1951, 8 pages. Com- 
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STOP ELECTRICAL 
HARDENING OF THE ARTERIES 


WITH 


DH Hot 


BH “1151” is a remarkable new elec- 
trical insulation that provides perma- 
nent flexibility and high dielectric 
strength at Class H temperatures. It 
combines braided Fiberglas and Silicone 


Rubber — and never grows old. 


BH “1151” permits continuous opera- 


tion of electrical equipment through a 
temperature range of —90°F. to 400° 
without insulation failure. 15 minutes 
exposure at 600°F. has no apparent 


effect. 


BH “1151” suffers no dielectric break- 
down from handling, installation or 
operational stresses — takes a bend. It 


will not crack or craze. 


BH 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process 
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(U. 


S. Pat. No. 2393530). ‘‘Fiberglas’’ 


BH “1151” is fungus resistant — resists 
inorganic acids, alkalis and most organic 
solvents — meets all NEMA specifica- 


tions for Class H insulations. 


BH “1151” is the electrical insulation 
you are looking for if you want low to 
high temperature flexibility—protection 
from heat aging — protection against 


vibration failure. 


BH “1151” is available in colors; in 
coils, 36 inch lengths, or cut to individ- 
ual specifications. Send for production 


testing samples and data sheet now. 


Address Dept. M-8 


Bentley, Harris Manufacturing Co. 


Conshohocken, Pa. 


is Reg. TM of Owens-Corning Fiberglas Corp. 
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miniature slp ring and 
commutator assemblies 


PROBLEM: ULTRA MINIATURIZATION — Design 
and mass produce an extremely miniaturized slip 
ring assembly. Reduce diameter of rings to absolute 
minimum to lessen torque friction. Maintain micro- 
tolerances; eliminate accumulated errors common 
to “assembled” slip rings. 


© & INSULATED 
CONTACT RINGS 

© RING WIDTH .030” 
© BARRIER WIDTH .015” 
© RING DIAMETER .045” 

© WEIGHT 5.5 GRAINS 
(1/80 OUNCE) 
© RINGS 60-70 BRINELL 
FINE SILVER 
© TARNISH RESISTANT, 
FRICTION MINIMIZING 
SURFACE DEPOSITS 

© 1000 VOLT HI-POT 
BETWEEN RINGS 
© COLOR CODED LEADS 


SOLUTION: ELECTRO TEC EXCLUSIVE* METHOD 


of unitized, one piece construction provided a 
prompt, economical solution to this problem. Final 
design was even smaller than was originally speci- 
fied and tolerances were held to closer limits. 


TESTED AT 


12,000 BPM Same Exclusive* One-Piece Construction Used in 


All Electro Tec Assemblies 


Diameter of Electro Tec assemblies range from 
.045” to 24” cylindrical or flat. Cross sections of the 
rings may range from .005” to .060” or more. Rings 
are polished to a jewel-like finish ...can be held to 
four micro-inches or better. Regardless of size, the 
same exclusive Electro Tec manufacturing tech- 
nique is used to guarantee precise concentricity, 
higher dielectric strength, longer life and closer 
tolerances. 


aig 


SILVER ON 
ONE PIECE 
NYLON 

FORM 







UTA Ea Lah 


Say 


WRITE FOR LITERATURE! 


A completely illustrated, four page folder 
contains full information on Electro Tec 
Miniature Slip Rings and Commutators. 
Describes the Exclusive* method of con- 
struction that has made Electro Tec the 
leading supplier to America’s major in- 
strument manufacturers. Send for your 
free copy today on company letterhead. 


8 FLAT RINGS 
. WITHIN 
3%" RADIUS 


*PATENTS PENDING 


ELECTRO TEC 


SO. HACKENSACK 


CORPORATION 


NEW JERSEY 


PRODUCTS OF PRECISION CRAFTSMANSHIP 
es BY A NEW AND REVOLUTIONARY PROCESS 





bined reprint presents data on long. 
term aspects; staff survey discloses 
need for engineers; methods being em- 
ployed to meet the need. (136) 


Cast Resin Embedments, September 1951. 
12 pages. Reissue of popular reprint 
describing a new design concept for 
miniaturization, unitized construction. 
and ruggedization; types of resins. 
production techniques, selected case 
histories. (128) 


Specifications for Electrodeposited Coat- 
ings, September 1951, 8 pages. An 
analysis of the varied plating stand- 
ards in common use brings order to a 
confusing situation. (110) 


Dual-Element Fuses for Motor Protec- 
tion, September 1951, 8 pages. Time- 
lag and current-limiting characteristics 
obtainable, and design procedure for 
selecting ratings. (113) 


Effect of Voltage Spreads on Motors and 
Control, August 1951, 8 pages. In 
selecting motor and control compo- 
nents actual fluctuations rather than 
nominal voltages must be used. (127) 


Vacuum Tube Sockets for Industrial 
Equipment, July 1951, 8 pages. Types 
available for low loss, reduced leak- 
age, resistance to vibration, humidity 
and repeated replacement; design sug- 
gestions in selecting sockets. (112) 


Fhp Induction Motors Made in NEMA 
Standard Frames, July 1951, 8 pages. 
An analysis of horsepower assignments 
made by the manufacturers to frac- 
tional-horsepower motors built to 
NEMA frames 42, 48, 56 and 66, in 
accordance with standard methods of 
rating. (122) 


Fluorocarbon Resins — Properties and 
Applications Appraised. Reissue ot 
combined reprint. August and Sep- 
tember 1950, 20 pages. New class of 
high-temperature stable, chemically 
nonreactive materials of high dielec- 
tric value. Part I analyzes the prop- 
erties of these new resins; Part II 
discusses specific applications. (123) 


\ THEN the remaining supply for a 
title appears to be insufficient to 
meet the expected number of requests 
for another month, it is withdrawn from 
the listing in this department and no 
longer offered through the Reader In- 
quiry Facility. It is difficult at times to 
anticipate the actual number of requests 
that will be received, and in a few in- 
stances a modest supply has remained at 
the conclusion of the listing. For the 
following reprints previously included in 
this department, letterhead requests will 
be filled as long as the supply lasts. 
Reliable Electronic Equipment, January 
1951, 4 pages. Report of work done at 
ONR on both military and industrial 


equipment. 


Report on Dielectric Research, February 
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Electrical resistivity, fine smooth fin- 
ish, and low cost are all combined in 
this household panel-board circuit 
breaker. It’s readily and rapidly mold- 
ed from BAKELITE General-Purpose 
Phenolic BM-2498. 

Made for Heinemann Electric Co., Tren- 
ton, N. J.. by Kuhn & Jacob Molding & 
Tool Co., Trenton, N. J. 


Slide file drawers are molded from 
BAKELITE General-Purpose Phenolic 
BM-14660, which offers these advan- 
tages: easy flow for deep-draw mold- 
ing, rich brown mottled finish, and 
dimensional stability. 


Molded for Barnett & Jaffe, Phila., Pa., by 
Anrob Mfg. Co., Phila., Pa. 


This plunger for commercial orange 
juice squeezer is molded from BAKELITE 
General-Purpose Phenolic BM-93. 
Strong, smooth, easily cleaned, it is 
also resistant to action of citric acid. 


Made for Turbo Machine Co., Lansdale, 
Pa., by Plastic Fabricators Inc., Fernwood, 
Pennsylvania, 


Cap for automatic ventin” and vacuum 
sealing closure for surgical fluid con- 
tainers is molded of BAKELITE Heat- 
Resistant Phenolic BM-13335. It with- 
stands repeated sterilization in satu- 
rated steam at 250 deg. F., 15 psi. pres- 
sure for 30 minutes. 

Made for American Sterilizer Co., Erie, 
Pa., by Perry Plastics Inc., Erie, Pa. 


ood reasons all — 
for selecting 


If you’re looking for impact strength, 


ease of molding, chemical resistance, 
or a combination of such qualities — 
try BAKELITE Phenolic Plastics! 

The wide variety of BAKELITE 
Phenolic Plastics makes your selec- 
tion easy. You can pick the plastic 
that’s right for the job. And the ex- 
amples above show how many d/ffer- 
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ent jobs phenolic plastics are finding 
today. 

Make sure that your product is 
made from the best, most useful, most 
suitable molding material. Look into 
BAKELITE Phenolic Plastics for bet- 
ter design, performance, saleability. 
Our engineers will help you. Write 
Dept. EB-20. 


This loading port ring for automatic 
clothes dryer stays snooth—won’t snag 
clothes. Made from BAKELITE Im- 
proved-Impact Phenolic BM-6260, 
it resists soap and detergents, heat, and 
impact in loading clothes. 

Made for Hamilton Mfg. Co., Two Rivers, 


Wis., by Chicago Molded Products Corp., 
Chicago, Ill. 


This ‘“Fireguard” fuse coupling con- 
tains a low amp. safety fuse, can be 
plugged into standard wall outlets. 
Molded from BAKELITE General-Pur- 
pose Phenolic BM-2438, the case has 
high dielectric strength and handsome 
lustrous finish. 

Molded for F. H. Smith Mfg. Co., Chi- 
cago, Ill., by Hauser Products, Chicago, Ill. 


PHENOLIC PLASTICS 


A Division of Union Carbide & Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


In Canada: 
Bakelite Company (Canada) Ltd., Belleville, Ont. 
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if we can make your 


If you use parts like these (up to 14” dia. 
and to 14” length) in large quantities, 
it is almost certain that we can show you 
a big saving. And assure on-time de- 
liveries to meet your pressing defense 
work schedules. We have something 
unique back of that claim ... 

OUR QUOTE IS LOWER BECAUSE NOBODY HAS 
WHAT WE HAVE To be able to produce our 
famous Bead Chain to sell for pennies 
per yard, we had to develop our own 
equipment and method . . . our MULTI- 
SWAGE Method. 

Instead of turning and drilling small 
parts from solid rod, or stamping and 
forming them, this advanced method 
automatically swages them from flat 
stock into precision tubular forms, with 
tight seams. By increasing the produc- 
tion rate many times, and eliminating 


TYPICAL USES 


mmccorsneemeameneeearenenanecas tte 





scrap, this saves a large part of the cost 
by other methods. 


FAMOUS USERS PROVE IT For years leading 
manufacturers in the radio and elec- 
tronics field have depended on us to cut 
costs of millions of contact pins, ter- 
minals, jacks and sleeves. And, for 
pinlike parts and variations of bushings 
needed for mechanical purposes, we are 
the money-saving supplier to scores of 
prominent makers of toys, business ma- 
chines, appliances, ventilators etc. 


WHAT WE CAN MAKE Our Bead Chain 
MULTI-SWAGE Method permits parts 
to be beaded, grooved, shouldered, and 
of almost any metal. Generally, they 
should not exceed 14” dia. or 11%” 
length. Catalog shows many Standard 
Items available in small quantity. Special 
Designs must usually be ordered in lots 
of a half-million or more, unless they 
are frequently re-ordered. 


GET COST COMPARISON! Send blueprint or 
sample and quantity requirements. Our 
engineers will return an eye-opener 
on economy. 


tet BEAD CHAIN make it by the 


MULTI-SWAGE 
METHOD .*: 


+S 


@ 






I want this Catalog-Data Folder 


The Bead Chain Manufacturing Co. 
13 Mountain Grove St., Bridgeport, Conn. 


Name, title 


Company. 


I aches tonic lecithin ° 





1951, 12 pages. Practical developments 
emphasized in the 1950 conference. 


Fuses vs Circuit Breakers, February 1951, 
t pages. Motor protection require. 
ments analyzed; selection chart for pro- 
tective devices. 


Relay Circuit Ideas from Miniature Train 
Control, March 1951, 4 pages. Four 
selective control functions ‘with power 
line control. 


Developments in High-Temperature Met- 
als and Ceramics, March 1951. 8 
pages. Electrical and mechanical prop- 
erties for materials used between 1000 
and 2500 C. 


Protective Controls for Low-Voltage In- 
dustrial Motors, May 1951, 12 pages. 
Functions of circuit breakers and cur- 
rent-limiting fuses. 


Oiltight Wiring Systems Are Possible, 
June 1951, 12 pages. Problems in 
improvising with building construction 
materials in meeting wiring standards. 


Performance of Electronic Drives on 
Half-Wave Power, June 1951, 8 pages 
Advantages and limitations of halt- 
wave electronic controls under varying 
operating conditions. 


A Practical Approach to Color in Design, 
July 1951, 12 pages. Why and how 
color is specified in design of appli- 
ances, instruments and __ industrial 
equipment. 


Movable-Electrode Transducer in Dy- 
namic Balancing, July 1951, 8 pages. 
Electron tube measures displacement; 
linear and_ phase-sensitive amplifiers 
operate meters showing magnitude and 
position of unbalance. 


Electrical Properties of Glass-Fiber 
Paper, August 1951, 8 pages. Insulat- 
ing material with exceptional electrical 
and thermal stability. 


Silicone Rubber Tape for Heavy-Duty 
Motor Insulation, October 1951, 5 
pages. Applications data and properties 
for a semi-vulcanized tape useful over 
a wide temperature range. 


Advanced Developments in Metallic Rec- 
tifiers, October 1951, 12 pages. How 
requirements of industry and armed 
services are being met for components 
with improved performance, wider 
temperature range and size reduction. 


Metal-Surfaced and Other Fluorocarbon 
Combinations, March 1952, 8 pages. 
Manufacturing techniques now permit 
almost unlimited combinations reduc- 
ing cost and limitations, while retaining 
advantages, of fluorocarbons. 


Sources of Electrical Wire Standards, 

April 1952, 4 pages. Cross index of 
primary standards and_ sources for 
standards, arranged for the conven- 
ience of the wire user. 
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Many specific properties and combinations of proper- 
ties—to suit the exact requirements of your product — 
are built into LAmicom. This thermosetting laminated 
plastic (made with such fillers as glass, nylon, fabric, 
paper, etc., with a variety of synthetic resins) has solved 
the problem of material shortages in many fields. 
LAmicoiw may be the answer to the mechanical, struc- 
tural and insulating needs of your application. Here are 


just a few of its many uses: dials, antenna parts, coil 


rieh 


ELECTRICAL 


INSULATION 


High Dielectric Strength 
Low Power Factor 

Heat Resistance 

Low Moisture Absorption 
High Impact Resistance 
Dimensional Stability 
Light Weight 

Tensile Strength 
Abrasion Resistance 
Good Machinab 
Punchabilit 


forms, tube socket supports, panels, motor and trans- 
former parts, switch gear and relay parts. 

‘Take advantage of the versatility of LAMIcomD; put it 
to work for you. LAMIco1 is supplied in standard sheets, 
rods and tubes, or fabricated into parts to your specifi- 
cations. Whatever your electrical insulation problem 
may be, let us put our 58 years of experience at your 
disposal. For a prompt quotation, send blueprints or 


spec ifications. 


MICA lynne COMPANY 


Schenectady 1, New York 


Offices in Principal Cittes 


LAMICOID (Laminated Plastic) * MICANITE® (Built-up Mica) * EMPIRE® (Varnished Fabrics and Paper) « FABRICATED MICA 
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ALNICO 


Offer Engineers a Whole New Family of Materials 


Starting with TEFLON*, United States Gasket Company 
engineers have developed a series of ‘Filled’? Fluorocarbon 
materials, greatly broadening the scope of usefulness of this 
wonder-plastic. For example, United States Gasket Company 
“Application Engineering’”’ has already helped solve such 
material problems as long-wearing chemical resistant bear- 
ings and pump impellers; valve and pump packings, 
expansion joints and chambers, gaskets; the metal plating 
of Tefion; the hermetic sealing of electronic components; 
soldering and cementing to Teflon; etc., etc. 


If you have a special materials problem, that one of these 
Teflon “alloys” might solve, tell us about it. Our engineering 
department will work with yours to determine the Chemelec 
Mixture best suited to your requirements. 


UNITED | FLUOROCARBON 
STATES | PRODUCTS DIVISION 


FABRICATORS OF “TEFLON” “KEL-F” 
7 NY 4 a AND OTHER FLUOROCARBON PLASTICS 
COMPANY CAMDEN 1, NEW JERSEY 





*duPont's trademark for its tetrafluoroethylene resin. 
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Bulk quantities (five or more) of any 
reprint listed here for which a supply le 
still available may be obtained at the 
following prices per copy on orders ac- 
companied by remittance: 


Quantity Number of pages in reprint 
ordered 4to8 12 16o0rmore 
5 $0.50 $0.60 $0.70 
10 0.35 0.45 0.55 
25 0.30 0.40 0.50 
50 0.25 0.35 0.45 


Add 3 per cent sales tax for New York 
City deliveries. 


Combined Reprints 


S a service to readers who need file 
+% copies of related articles in Exec- 
TRICAL MANUFACTURING On some subject 
of current interest, selected titles from 
recent bibliographies have been com- 
bined in separate reprints. Subjects cur- 
rently available include: Magnetic Am- 
plifiers, Servomechanism Design, and 
Motor Protection. Copies are obtainable 
at prices listed below on orders accom- 
panied by remittance (plus 3 per cent 
sales tax for New York deliveries). Ad- 
dress orders to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


To keep handling expense (and price 
to a minimum, these combined reprints 
are offered only on orders accompanied 
by remittance. Prices include mail or 
shipping expense. Grouping of orders is 
encouraged; note that additional copies 
in any one shipment are offered at a 
substantially lower price. 

Booklets are 8% x 11 in., printed on 
heavy paper and saddle stitched. Each 
article is reprinted in full with all orig- 
inal illustrations, tables and charts. Each 
booklet also includes a complete anno- 
tated bibliography of related articles ap- 
pearing in ELECTRICAL MANUFACTURING. 


Magnetic Amplifiers 


Combined reprint of the four articles 
on “Applying Magnetic Amplifiers,” by 
Dornhoefer and Krummenacher  pub- 
lished in 1951, plus two related articles 
on the application of magnetic amplifiers 
to motor speed control are included in 
this 40-page reprint. The series of four 
articles cover the effect of design factors 
on performance, and procedure to follow 
in selecting the best combination ot 
rating, power gain and core material for 
minimum size and cost. 

Single copies of 40-page “Applying 
Magnetic Amplifiers” are obtainable for 
$1.50 each; additional copies in any one 
shipment are $1.00. 


Servomechanisms 


Combined reprint of seven feature 
articles on related phases of the design 
of feedback control or servo systems and 
four shorter articles on representative 
servo control applications are combined 
in this 56-page booklet. Included are 
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Reader 
Inquiry 
Facility 





If whatever appears anywhere in this issue, either 
in the editorial or advertising pages, stimulates a 
desire for additional information, it is only neces- 
sary for readers to record their interests on one of 
the postcards on the following page. The publisher 
will function for readers, immediately contacting 
the sources for the data requested or forwarding 
reprints. 


Readers should feel free to make legitimate re- 
quests for any data which they believe will prove 
helpful to them, expand their knowledge or com- 
plete their files. They will be expected to limit their 
requests to those items which are germane to their 
responsibilities and the type of projects in which 
they engage. 

Requests will be processed only if the informa- 
tion requested on the postcard form is complete and 
legible. Note that the card must be posted within 
sixty days after publication; issues are mailed 
promptly on the first of each calendar month. 


if it should prove impractical to use the card, 
write the Editor on company letterhead. 
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lectrical Manufacturing READER INQUIRY 


Readers may use any one of the postcards in the opposite page to request anything appearing in this 
issue. 


To obtain numbered items on this page, simply circle the corresponding number on the card. 


Brake Motor 


Magnetic Modulator 

Ceramic Capacitors 
Subminiature Double Triodes 
Right-Angle Worm-Gear Motor 
High-Temperature Resin 
Magnetic Memory Units 
Motor-Starting Capacitors 
Subminiature Switch 


Casting Resin 


Metal Stamping Facilities 
Hand Tachometers 


Flow Controls 


Electrical Connectors 
Pilot Master Valves 
Printed Circuits 
Electronic Components 


Transformers 


14 Lint-Tight Manual Starter 
15 Over-Running Clutches 
16 Molded Paper Capacitors 
17 Variable-Speed Motor 

18 Voltage-Failure Indicator 
19 Thread-Cutting Screw 

20 Magnetic Modulator 

21 Copper Silver Alloy 

22 Nylon Wiring Support 
23 Mercury Safety Switch 
24 High-Temperature Resistors 
25 Reversing Drum Switch 
26 Ceramic Capacitors 


Numbered titles below correspond to LITERATURE reviews which appear beginning on page 188. 
54 Variable-Speed Drives 


64 Investment Casting 

65 Ball Bearings 

66 Technical Literature Index 

67 Insulating Varnishes 

68 Test Equipment 

69 Electronic Transformers 

70 Terminal Blocks 

71 Transformer Potting 
Compound 

72 Resistors, Potentiometers 


Reprint service 


Numbered titles below correspond to feature article REPRINTS digested beginning on page 198. 


108 Roller Chain Drives 

109 Motor Overheat Protection 
110 Electroplated Coatings 

112 Vacuum Tube Sockets 

113 Dual-Element Fuses 

114 Motor Protection Relays 

116 Research in Dielectrics, 1951 


117 Applying Limit Switches 
119 Corrosion-Resisting Surfaces 
120 Magnetic Powder Parts 

121 Control Potentiometers 
122 Fhp Motor Ratings 

123 Fluorocarbon Resins 

124 Substitute Spring Materials 


Advertised products 


To request further information on any of the products or services described in advertisements in this issue, 
write the page number and name of advertiser in the space provided under “Advertised Products” on the card. 
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30 
31 
32 
33 
34 
35 
36 
37 
38 


39 Aluminum Boxes 


125 JIC Standard Wiring 

127 Effect of Voltage Variations 
128 Cast Resin Embedments 
129 Smaller Thermostats 

130 Human Engineering 

131 Aluminum Magnet Wire 
132 Environmental Testing 


New materials and components 


Numbered titles below correspond to PRODUCT descriptions which appear beginning on page 136. 

1 Cold-Cathode Decade Counter 
Rapid Reversing Motor 
Electrical Insulating Film 
Gasketing Material 


Aluminum Fittings 
Bearing-Race Antispin Unit 


Plastics Tape 


Class C Ignitron 

Heater Switches 
Synchronous Brake 

Pulse Transformers 
Waterproof Tape 
Neon-Indicating Fuseholder 
Metal Nameplate 

Small Fan Blades 


Brazing Alloy 


Rotors and Stators 


Air Presses 


Breakaway Coupling 
Metal Cleaner 
Pressure-Sensitive Tapes 


Springs 
Rivets 
Light Sources 


Vacuum Metallizing 
82 Powder-Iron Cores 
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40 Plug Cap and Connector 

41 Blueprint Cabinet 

42 Rivet Selector 

43 Manually Operated Roller 
44 Wire Stripper 

45 Labeling Tape 

46 Germanium Diode Checker 
47 Rotary Accelerator 

48 Dual-Channel Oscilloscope 
49 Counter-Chronogzaph 

50 Shielded Screen Room 

51 D-C Power Supply 

52 Chopper Amplifier 

53 Capacitance Standard 


83 Thermosetting Plastics 

84 Pushbutton Controls 

85 Roller Chain 

86 Printed Circuits 

87 Transformers 

88 Industrial Porcelain Enamel 
89 Electrical Connectors 

90 Thermocouples 


133 Embedment System 
134 Silent Chain Drives 
135 New Phenolics 

136 Engineering Shortage 
137 Servo Motors 

138 Reliable Components 
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EVELITE” and COSMALITE* 


LAMINATED PHENOLIC TUBING 

} are more than ever before — the first choice 
A GRADE FOR EVERY NEED! in the electronic and electrical industries. 
Diameters — wall thicknesses and lengths to meet They combine proven performance with low 


regular or special adaptations. cost and excellent service! 


IN RADIO AND TELEVISION their use is almost Wherever high dielectric strength, low moisture 
universal. They have high insulation resistance and 


low moisture absorption. Their low dielectric loss is a — low loss and “ 
suitable for ultra high frequency applications. machineability are of prime importance . . . the 


combined electrical and physical properties of 
IN ELECTRIC MOTORS for armature shaft spacers, 
insulators, brush holders, and many similar force-fit 





applications requiring machining, Clevelite is partic- CLEVELITE and COSMALITE 
ularly suitable. are essential. 

IN RELAYS, CONTROLS, SELENIUM RECTIFIERS, eo 6% 

the various grades of Clevelite Phenolic Tubing have IMMEDIATELY AVAILABLE! 
special properties that guarantee complete satis- 

faction. Tell us your needs. 


* Reg. U. 8. Pat. Off. 


HeCLEVELAND CONTAINERG) = 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 







REPRESENTATIVES 


NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 





NEW ENGLAND _R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. E 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO 
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KIRKWOOD 


for longer 
motor life 


Kirkwood steel core and mold- 
ed core 


commutators make 


motors last because 


longer 
they are precision made to 
withstand 


in heat, speed and vibration. 


extreme variations 


Motor production is speeded 
up because Kirkwood commu- 
tators, ranging from 9 /32"' to 
36"' dia., are machined to fit 
ale Mes ee 


GT TT To Maleate me Time | (ol: 
ly work with you in designing 
new commutators for special 
applications. Send us your 


lati t es 


COMMUTATOR CO. 
OVER 5,000,000 NOW IN USE 


1345 CARNEGIE AVE. CLEVELAND 15, OHIO 
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the four Herst articles in 1950 and 1951 
on basic fundamentals of servo systems, 
types of systems, amplifiers and elec- 
trical and mechanical design factors. 
Three additional articles cover the full 
range of transducers including synchros, 
movable-electrode tubes, movable-core 
transformers, and a table listing and com- 
paring 17 specific types. Applications de- 
scribed are: contour follower systems, 
dynamic balancing machine, stress-strain 
recorder, motor speed control, hydraulic 
piston synchronizer, tension control, and 
others. 

Single copies of 56-page “Designing 
Servomechanism Systems” are obtainable 
for $2.00 each; additional copies in any 
one shipment are $1.25 each. Prices on 
single shipments of 10 or more copies 
will be quoted on request. 


Motor Protection 


Combined reprint of the complete se- 
ries of eight feature articles appearing 
in ELECTRICAL MANUFACTURING On vari- 
ous approaches to the problem of pro- 
tecting motors and other power sources 
from overload while providing short-cir- 
cuit protection to circuits and wiring. 
Also included are four other shorter 
articles on related subjects. For an anno- 
tated list of these articles see the bibli- 
ography appearing in the June issue on 
page 308. Subjects covered include: In- 
terpretation of ratings, calculating motor- 
temperature curves, fuses vs circiut 
breakers, dual-element thermal 
overload relays, inherent overheat pro- 
tection and fully 
breakers. 

Single copies of 52-page “Overload 
Protection for Electric Motors” are $1.50 
each; additional copies in any one ship- 
ment are $1.00 each. 


fuses, 


magnetic circuit 





Associations 
and Societies 


AIEE Elects Quarles 


Donald A. Quarles of Albuquerque, 
New Mexico, has been elected 1952-53 
president of the American Institute of 
Electrical Engineers. Mr. Quarles, who 
is president of Sandia Corp. and vice 
president of the Western Electric Co., 
will assume office in August. 





Magdsick Awarded IES Medal 


H. H. Magdsick of the General Elec- 
tric Co., Nela Park, Cleveland, has been 
named to receive the 1952 Gold Medal 
of the Illuminating Engineering Society. 
Presentation of the medal will be made 
at the Society’s Annual National Technical 








RELAYS... WORLD'S 
LARGEST STOCK! &—y 


Your requirements of [© 
large or small quanti- (© | 
ties of relays can be 
quickly supplied from our huge stock. 

Wide variety of types, all made by 
leading manufacturers. Each relay is 
brand new, inspected and fully guar- 
anteed by Relay Sales. 






Y STANDARD TELEPHONE RELAYS 
Y~SHORT TELEPHONE RELAYS 
Y DUAL TELEPHONE RELAYS SLOW 
ACTING RELAYS / SEALED RELAYS 
VY ROTARY RELAYS ) MIDGET RELAYS 
YKEYING RELAYS /) DIFFERENTIAL 
RELAYS YY PLATE CURRENT RELAYS 
Y ANTENNA SWITCHING RELAYS 
Y “BK” SERIES )STEPPERS & RATCHET 
RELAYS )LATCHING & INTERLOCKING 
RELAYS | MECHANICAL ACTION RELAYS 
VY VOLTAGE REGULATORS / OVERLOAD 
& CIRCUIT BREAKERS YW REVERSE 
CURRENT RELAYS Y/Y AIRCRAFT 
CONTACTORS MOTOR & CONTROL 
DEVICES » TIMERS SOLENOIDS 


VY RELAY ASSEMBLIES 


RELAY SALES 
CATALOG 
NOW READY 






WRITE FOR YOUR 
COPY TODAY 


833 W. CHICAGO AVE. 
DEPT. 2, CHICAGO 22, ILL. 
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Outdoor current 
transformer for 
heavy duty metering, 
Type KO. Ratings up 
to 15 kv and 800 


amperes. 






Outdoor poten- 
tial transformer, 
200 va, Type 
PWD. Ratings up 
to 15 kv. 


Indoor potential 
transformer, 200 
va, fused or un- 
fused, Type PD. 
Ratings up to 
14,400 volts. 




























ALLIS-CHALMERS 


INSTRUMENT 
TRANSFORMERS 


Roe 








Safety Factor / 





HE SPECIAL CHAMBER shown above houses a mod- 
7. vacuum-pressure system for compound-filling 
Allis-Chalmers instrument transformers. Here the 
core-and-coil assemblies and compound become a com- 
pact unit—with all parts positively positioned for life. 
And because air and moisture are kept out permanent- 
ly, insulation strength is retained almost indefinitely. 


Here’s How It Works 


When the door is closed on the core and coil assem- 
blies (preheated before they are placed inside), 

combination of high vacuum and Sahara-like heat 
whisks away all moisture and entrapped air. Soon the 
assembly is bone dry. Then hot liquid compound — 
from which air and moisture are removed —is directed 
into the transformer case. When case is full, vacuum 
is released. The hot compound is forced into the in- 


BECAUSE OF THIS VAC 


ae PRESSURE nhs 


nermost recesses of the tanked assembly, completely 
filling all voids. The transformer is then removed to 
another area for cooling and final finishing. 


You Get 4 Big Benefits 

The Allis-Chalmers method of compound- impre} gnat- 
ing results in a higher safety factor for your instrument 
transformer ; giving you these four advantages: 
1. High dielectric strength 
2. Air and moisture cannot attack insulation 
3. Eliminates maintenance of an insulating medium 
4. No leakage or contamination 

The extra benefits resulting from this compound- 
impregnating process can save you money. Why not 
contact your nearby Allis-Chalmers district office to- 


day for more information. Or write Allis-Chalmers, 
Milwaukee 1, Wisconsin, A 3742 


: ALLIS-CHALMERS © 
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Dept. M-4, 415 North College Ave., Bloomington, Indiana 





The Selenium Rectifier "Bible" 


Most complete book of its kind ever published .. . 
80 pages of valuable information about Selenium 
Rectifiers . . . 48 pages of Radio & Television circuit 
diagrams .. . 20 pages on Power Rectifiers . . . 
3 pages on High Voltage Rectifiers ... 

a 7 page cross index replacement guide. Send 


50¢ for your copy or see your distributor. 


Sarkes Tarzian, Inc. 
RECTIFIER DIVISION 




























































Conference at its opening session in Ch- 
cago on Sept. 8. The medal is awarded 
for meritorious achievement in further- 
ing the profession, art or knowledge of 
illuminating engineering. 


ASTM Honors Dolan 


At its 50th Anniversary Meeting, the 
American Society for Testing Materials 
awarded the Richard L. Templin Award 
to Professor Thomas J. Dolan of the 
University of Illinois for his paper en- ' 
titled “Electrically Excited Resonant- 
| Type Fatigue Testing Equipment,” which 
was presented at the 1951 Annual Meet- 
ing. This award is presented for a paper 
| describing new testing methods and ap- 
paratus, the purpose of the award being 
to stimulate research in the development 
of testing methods and apparatus. 





MFA Elects President 


The Mica Fabricators Association has 
| elected J. F. Bufalino of the Huse-Lib- 





J. F. BUFALINO 





erty Mica Co., Boston, as its new presi- 
dent. He succeeds M. A. Chapman, presi- 
dent of the Mica Insulator Co., Schenec- 
tady, N. Y. 


U. S., Canada, and Great Britain 
Establish Permanent 
Standards Organization 


Agreement was reached at a _ recent 
meeting by American, Canadian and Brit- 
ish standardization authorities to set up 
a permanent organization to work on the 
unification of engineering standards. Per- 
manent chairman of the organization 
is Dr. John R. Steelman, acting direc- 
tor, Office of Defense Mobilization, 
Washington. 


PEI Announces Program 





Latest developments and many special 
topics will be discussed at the three-day 
session of the 1952 Forum of the Porce- 
lain Enamel Institute, which will be held 
at the University of Illinois from Sept. 
10 to 12. 

Among the topic to be discussed are: 
“One Coat Whites Directly on Steel,” 
“Fluoscent Enamels,” “Stable Colors in 
Titania Opacified Enamels,” “Low Tem- 
perature Enamels,” “Enameling of Alu- 





ELECTRICAL MANUFACTURING 


Through centuries of toil, there had been within man’s 
hands the giant Steam, merely awaiting the vision of 
James Watt to harness its wasted energy and transform it 
into useful work. With the same force that lifted the 

lid of his mother’s tea-kettle, Watt lifted mankind from 
an era of backbreaking slavery into the 


freedom of the Age of Machinery. 


Every day product engineers are finding new 
applications for Van Huffel cold formed metal 
shapes and tubing. Whether it’s railroads or 
row-boats—busses or bombers—trailers or trucks— 
the uses are limited only by the vision of men 

TUBE CORPORATION - WARREN, OHIO 


who plan for tomorrow and capitalize on Van 


Huffel’s half century of making miracles in metal. 


eo ina ad sonata 
- 32 SA ees 
ee 


+t y er Het ait eEere et 
. a 
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The Selenium Rectifier "Bible" 


Most complete book of its kind ever published... 
80 pages of valuable information about Selenium 


Rectifiers . . . 48 pages of Radio & Television circuit 







diagrams .. . 20 pages on Power Rectifiers . . 
3 pages on High Voltage Rectifiers ... 
a 7 page cross index replacement guide. Send 


50¢ for your copy or see your distributor. 







Sarkes Tarzian, Inc. 


RECTIFIER DIVISION 
Dept. M-4, 415 North College Ave., Bloomington, Indiana 
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Conference at its opening session in Chi- 
cago on Sept. 8. The medal is awarded 
for meritorious achievement in further- 
ing the profession, art or knowledge of 
illuminating engineering. 


ASTM Honors Dolan 


At its 50th Anniversary Meeting, the 
American Society for Testing Materials 
awarded the Richard L. Templin Award 
to Professor Thomas J. Dolan of the 
University of Illinois for his paper en- 
titled “Electrically Excited Resonant- 
Type Fatigue Testing Equipment,” which 
was presented at the 1951 Annual Meet- 
ing. This award is presented for a paper 
describing new testing methods and ap- 
paratus, the purpose of the award being 
to stimulate research in the development 
of testing methods and apparatus. 
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dent of the Mica Insulator Co., Schenec- 
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Standards Organization 


Agreement was reached at a recent 
meeting by American, Canadian and Brit- 
ish standardization authorities to set up 
a permanent organization to work on the 
unification of engineering standards. Per- 
manent chairman of the organization 
is Dr. John R. Steelman, acting direc- 
tor, Office of Defense Mobilization, 
Washington. 


PEI Announces Program 


Latest developments and many special 
topics will be discussed at the three-day 
session of the 1952 Forum of the Porce- 
lain Enamel Institute, which will be held 
at the University of Illinois from Sept. 
10 to 12. 

Among the topic to be discussed are: 
“One Coat Whites Directly on Steel,” 
“Fluoscent Enamels,” “Stable Colors in 
Titania Opacified Enamels,” “Low Tem- 
perature Enamels,” “Enameling of Alu- 
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Through centuries of toil, there had been within man’s 
hands the giant Steam, merely awaiting the vision of 
James Watt to harness its wasted energy and transform it 
into useful work. With the same force that lifted the 

lid of his mother’s tea-kettle, Watt lifted mankind from 
an era of backbreaking slavery into the 
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VOLTAGE 
TABILIZER: 


















Tests on full load, hot and 
cold, show that the stand- 
ard Raytheon Voltage Stab- 
ilizer maintains an output 
from 115.1 to 114.6 volts, 
or a change of only 0.5 
volts. Under the same con- 
ditions ordinary voltage reg- 
vlators varied as much as 
2 volts. 































Compare the performance of Raytheon magnetic 
Voltage Stabilizers with any other make. You'll find 
at least ten good reasons why they guarantee better, 
more reliable operation of any electrical or electronic 
equipment. All models are compact, light in weight 
and ruggedly built with no moving parts to wear out. 


Raytheon Voltage Stabilizers rated from 15 to 2000 
watts are carried in stock by 125 parts distributors 
Strategically located from coast to coast. Custom- 
engineered units, ranging from 5 to 10,000 watts are 
also available for military or commercial applications. 


Write for complete information and performance data. 


TESTS PROVE 
10 POINTS OF 
RAYTHEON 
® SUPERIORITY 


Excellence in Elechionics : 

Deliver accurateAC voltage 
within +!2% 

Stabilize output with more 
precision 


RAYTHEON 













MANUFACTURING COMPANY 


EQUIPMENT SALES DIVISION 
DEPT. 6270-EM, WALTHAM 54, MASSACHUSETTS 


1 

2 

3. Regulate better at full load 

4 
DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW | 9 

6 

1 

8 

9 


Hold up better under over- 
d 


Better no-load to full-load 

* regulation 
ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE Accept wider input voltage 
INTERNATIONAL DIVISION: 19 RECTOR ST., NEW YORK CITY " fange 


RAYTHEON PRODUCTS INCLUDE: WELDPOWER* welders; 
Voltage stabilizers (regulators); Transformers; Sonic oscil- 
lators for laboratory research; Standard control knobs; 
Electronic calculators and computers; Radio, television, sub- 
miniature and special purpose tubes and other electronic 
*Reg. U.S. Pat. Off. 


Less voltage change as 
units heat up 


Less change in output as 
frequencies fluctuate 


Smaller, lighter, more com- 


: pact, no moving parts 
equipment. 


10 


Cost less to operate 





loa to 
1952, 


CALENDAR OF MEETINGS 


Aug. 19-22—Pacific General Meet- 
ing, American Institute of Elec- 
trical Engineers, Phoenix, Ariz. 


Sept. 8-10—Centennial of Engineer- 
ing, sponsored by the American 
Society of Civil Engineers, Conrad 
Hilton and other hotels, Chicago. 


Sept. 8-10—Third National Stand- 
ardization Conference, sponsored 
by the American Standards Asso- 
ciation, Museum of Science and 
Industry, Chicago. To be held in 
conjunction with the Centennial 
of Engineering. 


Sept. 8-12—Seventh National In- 
strument Conference and Exhibit, 
sponsored by the Instrument So- 
ciety of America, Cleveland. 


Sept. 8-13—National Technical 
Conference, sponsored by the Illu- 
minating Engineering Society, 
Edgewater Beach Hotel, Chicago. 


Sept. 11-14— Twentieth Annual 
meeting, Packaging Machinery 
Manufacturers Institute, The 


Homestead, Hot Springs, Va. 


Sept. 29-Oct. 1—Eighth Annual 
National Electronics Conference, 
Sherman Hotel, Chicago. 


Oct. 13-17—Fall General Meeting, 
American Institute of Electrical 
Engineers, New Orleans. 


Oct. 29-31—Fifth Annual Machine 
Tool Conference, sponsored by the 
Machine Tool Subcommittee of the 
American Institute of Electrical 
Engineers, Hotel Ten Eyck, 


Albany, N. Y. 


minum” and “Properties of Steel for En- 
ameling.” Attention will also be given to 
the growing importance of high-tempera- 
ture ceramic coatings. Consideration of 
the work being done in the development 
of alkali-resistant porcelain enamels will 
also be included on the program. 


Downs Elected President 


Sewell H. Downs, vice president and 
chief engineer of the Clarage Fan Co., 
has been elected president of the Mich- 
igan Engineering Society. 


ISA Plans Its Largest Conference 


More than 10,000 engineers will come 
September 8-12, 
National Instru- 
ment Conference and Exhibit sponsored 
by the Instrument Society of America. 
This will be the largest conference and 
exhibit ever held in the U. S. covering 
instruments and devices for measurement, 
inspection, testing, and automatic con- 
trol. 
A technical program consisting of some 


Cleveland 
for the 


during 
Seventh 
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Sta-Kon® Self-Insulated 


Our Field Design Engineers are ready to help you on special fittings problems. Ask your nearest T & B Distributor to arrange to have one get in touch with you. 







INSULATION STAYS PUT 
in the toughest service 


“IT'S SURE 
RUGGED!" 








.»» when you use T&B 


Terminals* 


Nylon insulation on these new T & B Sta-Kon Self- 
Insulated Terminals is press-fitted and anchored 
by flaring terminal barrel. Staking operation 
keys it in place to stay. 


These new components end the risk 
of shorts between closely-mounted 
terminals. Metallic portion retains 
all the proved advantages of the 
Sta-Kon design— high conductivity, 
permanent grip. Lightweight nylon 
insulation prevents metal-to-metal contact between 
terminals... without an extra insulating operation. It 
withstands action of gasoline, naphtha, hydraulic fluids. 
It’s color-coded for quick identification. 


SIMPLE, SURE ASSEMBLY 

One operation stakes terminal to wire with terrific force 
... holds wire insulation firmly inside terminal. SHuRE- 
StakE Hand Tools apply 1-ton staking pressure every 
time—jaws can’t open till full force is exerted. Air 
tools available too—hand-held or bench-mounted. 


ENGINEERED RIGHT...DISTRIBUTED RIGHT 


Sta-Kon Self-Insulated Terminals are typical of the — 


many T & B quality fittings recently re-designed to 
give you outstanding performance at lowest installed 
costs. Like all T & B fittings, they’re furnished 100% ony 
through local T & B distributors under the T & B Plan. Siouues 
* Patent Pending for every 
wiring job 
in the 


THE THOMAS & BETTS €O., wcorrorsre Tine of tings 


28 Butler Street, Elizabeth 1, New Jersey a and 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1898 raceways. 
ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IN 1935 
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ENGINEERS 





A better job, a better life, a better future can be 
yours in California—at Lockheed Aircraft Corpora- 
tion. 

On the job, you enjoy increased pay; fine, mod- 
ern working conditions; association with top men 
in your profession—men who have helped build 
Lockheed’s reputation for leadership. 

Off the job, you live in a climate beyond com- 
pare—where outdoor living can be enjoyed the 
year around. 

In addition, Lockheed’s production rate and 
backlog of orders—for commercial as well as mili- 
tary aircraft—insures your future. 


TO ENGINEERS IN 
NON-AERONAUTICAL FIELDS 


The step up to Aircraft Engineering isn’t as 
steep as you might expect. Aircraft experience 
isn’t necessary. Lockheed takes your 
experience, your knowledge of engineering 
principles, your aptitude and adapts them to 
aircraft work in its Engineer Training Center. 


You learn to work with closer tolerances. 
You become more weight-conscious. You may 
attend classes in the Trainimg Center for 
three days—or six weeks. It depends on your 
background. But, always, you learn at full pay. 


NOTE TO ENGINEERS WITH FAMILIES: 


Housing conditions are excellent in the Los Angeles 
area. More than 40,000 rental units are available. 
Thousands of homes have been built since the 


war; huge tracts are under construction now. You | 


will find the school system as good — from kinder- 
garten to college. 


Send today for free, illustrated brochure describ- 
ing life and work at Lockheed in Southern Califor- 
nia, Use handy coupon below. 


Mr. M. V. Mattson, Empl. Mgr., Dept. EM-8 


LOCKHEED 


AIRCRAFT CORPORATION, Burbank, Calif. 


Dear Sir: Please send me your brochure de- 
scribing life and work at Lockheed. 


My name 
My address 
My city and state 


My occupation (type of engineer) 
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39 technical sessions has been arranged 
for the ISA and other organizations co- 
operating in the Conference. The Indus- 
trial Instruments and Regulators Division 
of the American Society of Mechanical 
Engineers is conducting a special sym- 
posium on “High Pressure Measure- 
ments.” Others cooperating are the Amer- 
ican Institute of Physics, the American 
Institute of Electrical Engineers, the 
Cleveland Physics Society, the Institute 
of Radio Engineers, Cleveland Section, 


| and the Scientific Apparatus Makers As- 
| sociation. 


RTMA Reappoints Baker 


At its 28th Annual Convention, the 
Radio-Television Manufacturers Associa- 
tion reappointed Dr. W. R. G. Baker of 
General Electric, Electronics Park, Syra- 
cuse, N. Y., as the director of its engi- 
neering department. Dr. Baker has held 
this position since the establishment of 
the department in 1938. 


ASTM Elects Maxwell and Mochel 


The American Society for Testing Ma- 
terials has chosen as its president for 
1952-53 Dr. Harold Lee Maxwell of E. I. 
DuPont de Nemours & Co., Inc., Wil- 
mington, Del. Elected as vice president 
was Norman L. Mochel, Westinghouse 
Electric Corp., Lester, Pa. 





Manufacturers 
Publications 


For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead. 
mentioning ELECTRICAL MANUFACTURING 
as your source. See “Literature for the 
Asking” on page 188 for other publica- 
tions available through the Reader In- 
quiry Facility. 





INDUSTRIAL FASTENERS— Illustrated 
20-page catalog contains data on steel 
and brass slotted machine screws; steel 
and brass Phillips machine screws, a va- 
riety of sheet-metal tapping screws, and 
other fasteners. Also included is a section 
on the dimensions of the various types 
of screws. Catalog includes prices and 
other pertinent data. Available head 
styles and plant facilities are also dis- 
cussed. Copies of the catalog are avail- 
able on letterhead request to Connecticut 
Screw & Rivet Co., Waterbury 20, Conn. 


V-BELT DRIVES—Complete with cut- 
away views, dimensional drawings and 
other illustrations, 44-page catalog de- 


FOR BETTER 


Lda Pee 


WSE 


MODERN 


ELECTRONIC 
ENGINEERING 


GIVES 
PRECISE 


FINGERTIP 
SPEED CONTRO 


¢ TACHOMETER 
PROPORTIONING 


TENSION OR 
POSITION CONTROL 


MOTOR INTEGRATORS 
BI-DIRECTIONAL 
DYNAMIC BRAKING 
SERVO CONTROL 


Cwe - wi 
products co 
4 Godwin Ave. Paterson, N. J 
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GENERAL PURPOSE 
. rugged for 


“small, light and tial factor in any circuit 


shock resistant. protection equipment. Yet, ¢ ; rc U it 
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essen- 


AIRCRAFT MODEL TIME DELAY is semee= matched: —— 


only the hydraulic-magnetic 
operating principle 0of 1 — ee Ln 
HEINEMANN Circuit Break- protection-needs- 
ers allow you to select a a om 
time delay response curve ct nthe 
fitted to the equipment or a ee 
circuit you are protecting. PANELBOARD MODEL g2ee 
Hydraulic-magnetic time .. . compact and 
delay allows you to start 
motors and light lamps... 
tolerating the initial current 
rvobadl-jo Mmmm a La eCOlUL mE-t-Ce wt olen 
ing protection of your equip- 
ment to any degree. 
Choice of three time delay 
curves are available in 
HEINEMANN Circuit Break- 
ers to meet your specific 
needs: 
CURVE NO. 1—For motors, allows 
the characteristic prolonged current 
inrush period. 
CURVE NO. 2—For mixed circuits of 
lamps and motors. 
CURVE NO. 3—For electronic equip- 
ment, permits high flash inrush but 
then provides extremely sensitive 
protection against overloads and 
Sele mo tae tb ies 
Only this hydraulic-magnetic prin- 
ciple gives you such positive perform- 
ance under all conditions. HEINEMANN 
Circuit Breakers always trip instan- 
taneously at 10 times rated current. . . 
regardless of ambient temperature. 
Performance standards less than these 
are a sacrifice of protection for your 
equipment. 


don’t use heat... USE POWER 


iM 
|| 


\ nh nes 
nC 


HEINEMANN Circuit Breakers... One, two and three pole...10 milliamps to 100 amperes - 


~~ 





scribes a comprehensive line of frac. 
The symbol of tional-horsepower V-belt drives. Data are 
presented on bushed-typed and _ fixed. 


QUALITY and bore-type cast iron and pressed steel 
V-pulleys, as well as on V-belts, bushings, 
PERFORMANCE 


and flexible couplings. Information js 
also presented on V-drive accessories. 
Also covered is a line of refrigeration fans 
and fan pulleys. Helpful reference ma- 
terial is included in an engineering data 





section designed to aid in the selection 
of V-belt drives for various applications, 
WIR N HA Requests for copies should be made on 

ie company letterhead indicating position 
of writer. Write to Catalog Dept., Maurey 


Manufacturing Corp., 2915 S. Wabash 
Ave., Chicago 16. 


en 













MEN in 
INDUSTRY 


Harold A. Strickland, formerly man- 
ager of engineering, Hotpoint Co., Chi- 
cago, has been promoted to vice presi- 


= Sh Ee et 








dent and manager of engineering. 


Stanley Kramer has been named chief 
applications engineer of the Germanium 
Products Division, Radio Receptor Co., 
Inc., Brooklyn, N. Y. 


Carl A. Salmonsen has been named 
acting general manager of GE’s Control 
Dept., Schenectady, replacing Karl R. 
VanTassel, who has been appointed gen- 
eral manager, Operating Dept., Knolls 
Atomic Power Laboratory. Mr. Salmon- 
sen will also retain his present position as 
general manager of the Industry Control 
Dept. 


S. H. Van Wambeck has joined the 
Hammarlund Manufacturing Co., New 
York, as chief engineer. 


Fred C. Techmyer, Jr., has been ap- 
pointed vice president and general sales 
manager of The Ohio Gear Co., Cleve- 
land. 





Wiring problems need not be added to 
all your other production headaches. 
Simplify your installations, save assem- 
bly line rejects and save money in the 
bargain—by putting your wiring prob- 
lems squarely up to CORNISH engineers 
— it's the modern way! 


George W. Lyman has been appointed 
chief engineer of the Reed Rolled Thread 
Die Co., Holden, Mass. 


Don Preston has been named chief en- 
gineer of E. B. Wiggins Oil Tool Co., 
Inc., Los Angeles. 


A P a H. E. Thompson has been appointed 
Met: Assemblies Division a director of research for the new Research 


Department of Anaconda Wire & Cable 


HY DAO i se ssn a 


gineering and production director of 
SUE Vermont Caldwell Industries, Inc., Kent, Ohio. He 


will be in charge of the design and man- 
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HIGH IMPACT 





bridges the gap! 


KOPPERS 


PLASTIC 


Maders have long wanted a thermoplastic 
which combines the toughness and shock resistance 
of “high impact” polystyrenes with the desirable 
characteristics of regular polystyrene. Koppers 
Modified Polystyrene MC 401 was developed to 


‘satisfy this need, and initial applications of this 


new Modified Polystyrene are being received en- 
thusiastically. 

Good shock resistance, toughness and finish sug- 
gest Koppers MC 401 for toys, refrigerator parts, 
household appliances and housewares as well as for 
battery cases and a wide variety of packaging 
applications. It is available in standard and special 
opaque colors. 





MC 401 


REGULAR 


POLYSTYRENE 


Koppers MC 401 may be either injection-molded 
or extruded, and its molding characteristics, like 
its physical properties, combine the qualities of both 
regular and shock resistant polystyrenes. 

Write for free Bulletin. C-2-161-T which de- 
tails molding characteristics, physical and chemical 
properties and other information about Koppers 
Modified Polystyrene MC 401. This bulletin also 
contains information about Koppers Modified 
Polystyrenes MC 185 and MC 301. Koppers 
technical staff is anxious to help you develop new 
product applications for all Koppers Plastics. Phone, 
write or wire, and a Koppers representative will 
gladly call to discuss your problem. 


Koppers Plastics make Many Products Better and Many Better Products Possible. 





KOPPERS COMPANY, INC., Chemical Division, Dept. EM-8, PITTSBURGH 19, PA. 
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SALES OFFICES: “NEW YORK + BOSTON + PHILADELPHIA + CHICAGO + DETROIT + LOS ANGELES 
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special 


1. Reduced cost per core 
2. Smaller assemblies (less space necessary ) 


3. Simplest IF transformer core design 
4. Higher “Q"' by elimination of metal inserts 

5. Hexagonal hole design permits top tuning 

6. Saving of critical material 

and Radio set designers are consider- 
f the Threaded Core. Where Threaded 


Cores are indicated as more 
, stability and better 


Television, Electronic 
ing the advantages ° 
Core substitutions for Insert 


CUP CORE 


practicable design, greater economy 
performance have been the result. Part and labor cost 
reductions can easily be visualized through the elimina- 
Hay tion of brass screw inserts and simplified assembly. 
DUMBBELL Threaded Iron Cores are blank-formed with screwdriver 
CORE slots or hex holes. The blank is then externally threaded 
on a centerless thread grinder. Your threaded core self- 
h the serrated paper coil form. 


taps itself throug 
ed by the type of 


Threaded core permeability is effect 
ges of 


threads selected. The table illustrates the advanta 
selecting finer and shallower threads. 


Pt } 


IRON CORE 3 
COIL FORM PERMEABI a. - Diameter Tolerance 
+ vs THREAD FORM : VS: Permeability 
Per Cent * The permeability of a 
€> {--—} Thread Form Change * threaded core is —- 
saan’ : * trolled by varying the 
Ka 20 pitch -22 £ outside diameter. 
PLAIN CORE Ts 28 pitch “14 : Oo. D. Permeability 
wu 32 pitch -13 . tolerance tolerance 
TUR 28 shollow pitch -7 > £0.001 in. +4% 
32 shallow pitch -6.5 * +0.002 +2% 
meme The “Q” potential: Threaded Cores having the least 
permeability drop during threading usually provide the 
; highest “Q”’ as smaller coils (less copper) are required 
I ee 
ry INSERT. CORE to achieve the given inductance. 
re Size and Strength 


Threaded Co 


Greater physical strength is attained int 
with the use of finer‘ threads because of the effective 


larger diameter. The ratio of length to diameter shall not 
be less than 14/2 to 1, nor more than 4 to 1, for economical 
core design. (Standard Diometers: 0.159; 0.181; 0.238; 


0.249; 0.304.) 
Radio Core Quality Control 
ed, are produced with spe- 


both mechanical and electrical tol- 
in lower incoming inspection an 
the part of the customer. 


he Threaded Core 
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ufacture of electri 
2ctrical wiri : 
and other products. iring assemblies 


A . ’ ° . 
oe — formerly with the 
-Orp., ila elphia j , 
a product ouniness a ae ne 
rand Co., Willimantic, Conn ~~ 


Harold W 
ae dW. Schaefer has been appoint 
, , pie in charge of engin “A 
1g y ° ° eee 
i : the oe Division of Phil 

sorp., Philadelphi tr 

‘ lia. F rly 
a Philad I ormerly, \ 
er fer was director of ae oad 
and range engineering at Philco Be 


D; 4... Farl: ; 
ene of General Electric 
—. - | am has been awarded the 
aoe esign Award of the Industrial 
| y i rs Institute for his design of z 
| i =_ electric fan which may a 
either as a ventilator or circulator 


Re 4e rie « as « 
»bert c c I ah im h iS be en nam i 
( hie t A ngine er for Rome Cable fae 


Rome, N. Y. 
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Company Briefs 





Gener: Tantet 
ment into fo a Motor Depart- 
These le — subdepartments. 
hermetic mot : Page generat a-c motor, a 
electric as ann motor and an 
feocnenaas a laundry ‘motor sub- 
groups will | eadquarters for all fou 
ne ye at Fort Wayne, Ind. 
motor kee of the general a-c 
Sean partment, which includes all 
Hodell. As cae a-c motors, is Lisle D. 
a. ssisting him are Lee R. Beard 
anager of engineering; Leo W. Kut 
wees manufacturing; sad W. Kan. 
th : &> «© 2 an- 
manuf; jiiams, manager of advanced 
metic — development. In the her- 
has ae, subdepartment, Ab Martin 
Robert iy ona general manager and 
ing. cat om manager of engineer- 
motor seh ere rll age gree 
facture all Sl ieee which will manu- 
fense sete os d-c, specialty and de- 
as section n ; ef Jack J. Clarkson. Serving 
manager of ee are: Irvine E. Ross, 
ee pe cnet Adolph J. Rose, 
age sre eee and Harold 
neering MR ete of advanced engi- 
and laundry npenent: So. She stonele see 
W. Mocile. — subdepartment, Carl 
meatier ie aoe appointed general 
engin wae Lowell L. Ray, manage 
gineering. ¥, manager & 


Wheelc 
ee Instruments Division of the 
its ee wener Company has transferred 
é acturing and operating facilities 


to Rockford, Ill. 


Fairchil 4 

ild amer: 

ne scale ena and Instrument 
D., | aica, N. Y., has announced the 
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The best in TEFLON 





TEFLON 


CAN cuprove your { 


Exceptional qualities of JOHN CRANE TEFLON 
make it highly desirable for a wide range 
of equipment and parts lines. Manufacturers of 
precision equipment and component parts, canng 





look the advantages which the remarkable electrical, 
thermal, mechanical and anti-corrosive properties of 
JOHN CRANE"TEFLON offer. Note Teflon’s outstand- 
iMg@eproperties and characteristics. 








ELECTRICAL PROPERTIES: 


Power factor less en 


"\ ic) .09 


than 0.0005 over 

the entire spectrum 
~ from 60 cycles to 

30,000 megacycles, 
~“ with a dielectric 

constant of be- 

tween 2.00 and 2.05 
¢ Short-time dielectric strengths from 
1,000 to 2,000 v., per mil in thickness 
of 5-12 mils * High resistance to sur- 
face arc ¢ Volume resistivity greater 
than 1015 ohm-cm ° Surface resis- 
tivity drops to only 1013 ohms at 
100 percent relative humidity. 


THERMAL AND 

MECHANICAL PROPERTIES: 
Tensile strength 
1,500 to 2,500 psi. 
at 771 dee. Fk. -* 
Durometer hard- 
ness 55 to 70 « Stiff- 
ness 60,000 psi. at 77 deg. E*Friction 
coefficient against polished steel (stat- 
-12 + Remains flexible down 
to —-94°F. Serviceable up to+482°F. 





low power factor= 
high dielectric strength 





Outstanding 
thermal characteristics 


PROPERTIES: 


Resists all chemical 

liquids and gases 

except molten al- 

kali metals and 

fluorine and chlor- 
ine trifluoride* No detectable changes 
in properties over l-year outdoor 
weather test * Zero water 
absorption. 


TYPICAL 
APPLICATIONS: 


W/L “{ For such applica- 
‘ { tions, as vhf, uhf, 
NSS or high voltage 

as: high temperature 
insulator forms, 
heat-resistant linings, oil and fire- 
wall seals, gaskets, valve dises or 
seats, packings, flexible bellows, dia- 
phragms, slot liners, heat sealer jaws 
and dough rollers. Let our engineers 
fi JOHN CRANE’TEFLON to your 
specific needs. 


Typical Application 


} YOHN CRANE’ TEFLON parts can be manufactured to your specifica- 


tions. Investigate now. Let us know your requirements. Send for our 4 


12-page illustrated catalog. 














PACKINGS MECHANICAL SEALS 





TEFLON PRODUCTS 







LAPMASTER LAPPING 
, MACHINE 


a - 


CRANE PACKING CO 


18324 CUYLER AVENUE °* . CHICAGO 13, LL 










PIPE SEALING © 
COMPOUNDS 
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formation of a new Potentiometer Divyi- 
sion to be located in a recently acquired 
building on Park Ave., Hicksville, L. I, 
N.Y. 













Westinghouse Electric Corp., Pitts. 
burgh, has announced plans to build a 





Transformer for multi-million dollar industrial and com- 
a mercial lighting equipment plant in \ 
coil ~ protecting Vicksburg, Miss. The plant will be the 
housing. largest plant in the nation devoted to 


the manufacture of industrial incandes- 
cent and industrial and commercial fluo- 
rescent fixtures. 







‘ransformer with 
coil-protecting 
hovsing and 
leads. 

















. Franklin Electric Co., Inc., has re- 

Watertight ss : aaa ale 

é cently completed a new 48,000 sq-ft plant 
Transformer , : 

in Bluffton. Ind. All offices are located in 

the new buailding, located at 458 Spring 

ot. 





The Ferro Corp., Cleveland, has an- 
nounced the opening of a new million- 
dollar fiber-glass plant in Nashville, Tenn. 






Open Type Trans- 
renee ones New York Coil Co., Inc., has moved 
lugs. its offices to 40-48 Second Ave., Phoenix- 


ville, Pa. 
















Pi-Square Engineering Co., a consult- 
ing partnership, has been formed with 
headquarters at 400 Western Union 
ia, Building, Boston 10. The two principals 
Sronslermer are Henry M. Paynter and George A. 
Philbrick. Their chief area of advisory 
activity is in the application of comput- 
ing aids to rational engineering analysis, 
particularly in dynamics and_ transient 
pertormance. 
































COME Enclosed Transform- The Rectifier Division of Sarkes Tar- 
So onewe zian, Inc., is adding approximately 3000 
TO ol aolehis wale sq ft to its present facilities in Bloom- 
age control switch. ington, Ind., for research and engineer- 


in< work. 


coal EAD UAR : & be y Furst Electronics, manufacturer of elec- 
a tronic 


instruments, have moved their 
plant and general offices to larger quar- 


Transformers engineered and made by Jefferson include ters at 3322 W. Lawrence Ave., Chicago 
such a wide variety that only a few can be mentioned or 25. 
illustrated. 


The Hoover Co., North Canton, Ohio, 


For over 35 years, Jefferson has specialized in the “small has organized an applied research group, 
transformer field, producing millions yearly for power and which will be given broad assignments 
control circuits, oil burner ignition, mercury, Neon and a oat — cetinedh wong 

- ‘ ance eid, ce e eers ave 2e 
Le fluorescent lighting, signal and communication systems, appointed to the new group: Jack E. 
radio, radar, television and electronic circuits. Duff, formerly section head in the elec- 


trical laboratory; Melvin H. Ripple, a de- 


From the original design to the completed product, you signer in the development group, and 


are assured correctness of design and uniform high quality John E. Vance, formerly staff designer in 
throughout. The Jefferson engineering staff is ready to the development group. 

i i icular i : : 
make practical recommendations to cover your partic Oe lai: Wiiaiiaaie: ih deals 
requirements . . . Send your problem now to “Transformer Inc., Old Saybrook, Conn., manufactur- 
Headquarters”. ers of electronic devices, has completed 


negotiation for the purchase of the con- 
trolling interest in the Bristol Motor Co., 
Inc., also of Old Saybrook. The Vocaline 
Co. will operate the Bristol Motor Co. 
as a partially owned subsidiary under 


JEFFERSON ELECTRIC COMPANY “.""""~ 


General Electric’s construction of new 





> n a” plants in Alabama, Georgia, and North 
Pioneer Manufacturers of “Small” Transformers ae 2 Se a ae mee 
BELLWOOD, ILLINOIS jor center of General Electric operations, 
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Cee AT 
TD eit a ae 


FOR MINIMUM 
OVER-ALL WINDING 
COST AND MAXIMUM 


UNIFORMITY 





H.: SPEED winding——whether bobbin, random 
or gang — subjects magnet wire to punishing treatment. Insulating film 
must be tough, yet pliable. Copper must have the proper degree of anneal. 


The spool-to-spool uniformity must be right. 


Essex Extra-Test Magnet Wire has earned an unexcelled reputation in the 
most exacting applications. It helps insure coils of uniform size and resist- 
ance value — maximum turns in available space — freedom from broken 
wires, pile-ups, crossed turns, runbacks, spaced turns, and frequent tension 
adjustments. When you specify Essex Extra-Test Magnet 


Wire you can be sare. 


PRODUCTS 





ESSEX WIRE CORPORATION 
FORT WAYNE 6, INDIANA 


Plants: Anaheim, Calif.; Detroit, Mich.; Fort Wayne, Ind. Warehouses* and Sales Offices: 
*Atlanta, Ga.; *Boston, Mass.; *Chicago, II1l.; Cleveland, Ohio; Dallas, Texas; Dayton, Ohio; 
*Detroit, Mich.; *Kansas City, Mo.; *Los Angeles, Calif.; Milwaukee, Wis.; *Newark, N. J.; 
Philadelphia, Pa.; *Portland, Oreg.; *St. Louis, Mo.; *San Diego, Calif.; *San Francisco, Calif. 
EXPORT SALES OFFICE —LIONEL-ESSEX INTERNATIONAL CORPORATION, 15 E. 26th ST., NEW YORK 10, N. Y. 
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always dependable, uniform 
base-material quality in 


MOSINEE Forest Fibres! 





































As a base material for many parts of vital 
importance to electronics and the electrical 
a goods industry, MOSINEE forest fibres 
assure you of consistent uniformity of 
electrical, physical and mechanical charac- 


teristics, true to your specifications. 


L That’s why manufacturers in the fields of 
| electronics and electrical goods know 
J MOSINEE in terms of its being “more 
than paper”. For dependable base materials, 
consult MOSINEE “Fibrologists” . . . 


experienced and qualified to cooperate in 


problems of base materials. 








MOSINEE PAPER MILLS COMPANY 
MOSINEE, WISCONSIN 
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makes fibres work for industry 


with more than 13,500 employees and 
an annual payroll of more than $50,000. 
000. Plans for Appliance Park, GE’s ma. 
jor appliance center under construction 
at Louisville, Ky., will almost double 
those figures. 


Control Engineering Corp., Canton, 
Mass., is moving their plant and offices 
to Norwood, Mass. 


Raytheon Manufacturing Co., Wal- 
tham, Mass., has launched an expanded 
program of research and development 
with the dedication of a new building on 
Seyon St. The plant, which will be used 
by the research division in carrying on a 
major portion of Raytheon’s $2,000,000 
transistor program, will also be utilized 
for engineering and manufacturing ac- 
tivities by the company’s equipment di- 
visions. The $2,000,000 program includes 
not only the research phase in the new 
Seyon building, but also a development 
program currently being enlarged at 
Raytheon’s Chapel St., Newton, Mass., 
plant. In addition to research and devel- 
opment in transistors, activities at the 
Newton plant include the design and 
construction of high-speed machinery for 
automatic transistor manufacture. 


Rural Transformer & Equipment Com- 
pany, Milwaukee, Wis., has changed its 
name to RT & E Co. 


The Westinghouse Order of Merit, 
highest company award for distinguished 
service, recently was presented to nine 
engineers and executives of the Westing- 
house Electric Corp. The recipients are: 
Fred R. Davis, Lima, Ohio, manufactur- 
ing equipment design engineer, Small 
Motor Division; Frank W. Godsey, Jr.. 
Baltimore, Md., manager of the Elec- 
tronics, X-Ray and Air-Arm Divisions; 
Robert L. Jeans, New York City, man- 
ager, Projects Division, Westinghouse 
Electric International Co.; Lee A. Kil- 
gore, East Pittsburgh, Pa., assistant man- 
ager, alternating current generator engi- 
neering, Transportation and Generator 
Division; John D. Miner, Jr., Lima, Ohio. 
manager of aviation engineering, Small 
Motor Division; Otis Rae, Atlanta, Ga.. 
southeastern district manager; John B. 
Seastone, East Pittsburgh, manager, ma- 
terials engineering; Philip C. Smith, East 
Pittsburgh, assistant to manager, Trans- 
portation and Generator Division; and 
Carroll E. Valentine, East Pittsburgh, 
manager, design section, generator volt- 
age regulators. Each of the nine men 
honored was given a bronze plaque bear- 
ing a large silver “W” and his name. An 
accompanying citation set forth reasons 
for his award. 


M. W. Kellogg Co. is enlarging its 
production facilities in Jersey City, N. J.. 
in order to expand its output of Kel-F. 
The new plant is scheduled to begin op- 
eration before the end of the year. 


Anaconda Wire & Cable Co., New 
York, has created a new Research De- 
partment to coordinate its product de- 
velopment and research activities. The 
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a speeds Production Control, Work Tickets, Accounting, Typical COPYFLEX users* reap savings! 

n- ° ° ° ' 1. COPYFLEX saves life insurance company 

Se Purchasing, Shipping, All Factory Paperwork! $100,000 yearly via loan processing system. 

il- Bruning announces its COPYFLEX 14—the revolutionary new management tool :: COPYFLEX enables apparel manufacturer to 
; ; : : ower product price with production control, 

D- for increasing efficiency throughout factory and office. order-invoice system. 

z1- : : ‘ : Ma 2 sig . . 3. COPYFLEX speeds manufacturing, saves hun- 

on Especially designed for desk-side copying of any system, accounting or office dreds of man-hours, for large metal fabricator 

10. form, the ‘‘14’’ gives you error-proof, smudge-proof, low cost copies in seconds. via production control system. 

all , eee . ’ : ‘ 4. COPYFLEX saves national merchandiser 

: It is the newest of Bruning’s renowned COPYFLEX machines—standard white- $25,000 in six months by cutting clerical work 

; print equipment for engineering departments everywhere. in half, producing invoices on time. 

B. *Names on request. 

a- 

st ONLY COPYFLEX 14—of all desk-side copying machines— gives you .. - 

1S- , : ae COPYFLEX 14 makes exact copies . . . delivered in seconds 

nd Qa 1. 20" ee ae e 3. a nani. oe, —flat, dry, ready-to-use. There are no masters or stencils, 

h St ey GE TD SORROKy HOnenS 1s alga le eg * sc siete Magget no inks to soil hands, no darkroom, no fumes, no special 

yy , simultaneously. Separates and - sides, using Bruning’s exclu- ; : : = 

It- ‘ginal ‘call sive Reflex Film! room lighting, no high-priced operators. Anyone can learn 

returns originals automatically. : to make copies in 5 minutes. 

= : c . Se oe agency There’s a COPYFLEX machine for every price or print re- 

= 2 OF Speed, vorume, TOW-cesl. i t. See how Bruning COPYFLEX can speed your 

e Ge 2. No installation! No fumes, Jam, Copies thousands of large or = Wirement. Se oe g n a os 
yak!  sonoexhaust ducts are needed. am small, different originals daily, paperwork, give you Oetier prints faster. Just send in the 

ns Thus, the “14” is mobile, rolls y? ~~" at an average cost of only 2¢ coupon to the Charles Bruning Co., Inc., Teterboro, N. J. 

to any work-site. per sq. ft. 

c--o CHARLES BRUNING COMPANY, INC. — — — 4 
its | Dept. E-82, Teterboro, N. J. | 
J. ee NS (] Send me free booklet on COPYFLEX 14. 
F. é ait UNING | ( Show me CopYFLEX in action (no obligation). 
p- 

| AMER aint siavntere Sazohatiorte s/tdltaits ARMIN SO ereenuied sare | 

Specialists in copying since 1897 | NN. oo Sit cty ce ans ers okies Redeem - | 
Ww 
wa NS Se dea Da ae | 
e- COPYFLEX 93 handles cut sheets Mail Now for full, | Oe hk 5 acc coset eerie ok een ahaioats aia Sos oa | 
o oF reli stock vp to 42 in. wide. money-saving COPYFLEX story! L. ———-——— OFFICES IN PRINCIPAL CITIES - — — — — 
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new department will include the Engi- 
neering Laboratories at Hastings, New 
York; the Magnet Wire Research Lab- 
oratory at Muskegon, Mich.; and the 
Rubber Products Development Labora- 
tory at Marion, Ohio. 


Hytron Radio & Electronics Co., Dan- 
vers, Mass., has begun large-scale oper- 
ations on semiconductors, Germanium di- 
odes are already in production. Point- 
contact type transistors are being devel- 
oped, and production is scheduled to start 
during the latter part of this year; later, 
junction transistors will also be produced. 





Book Reviews 





Controllers for Electric Motors, Second 
Edition, by Henry D. James and Lewis 
E. Markle. McGraw-Hill Book Co., 
Inc., 330 W. 42nd St., New York 36. 
426 pages, $7.00. 

This book brings an earlier edition 
published in 1945 up to date. Some of 
the new material includes a chapter on 
magnetic amplifiers, now being widely 
used as control elements. Other new ma- 
terials included are magnetic clutches 
and eddy-current clutches and_ brakes. 
The chapter on crane controls has been 
entirely rewritten including data on new 
a-c types of control using saturated-core 
reactors. 

A new chapter on amplifiers used for 
motor control includes control by multi- 
ple-field generators and other devices of 
the rotating type. There is also an ex- 
panded chapter on electron tube control. 
Like most books on industrial control 
this one emphasizes systems for starting 
large horsepower motors and deals very 
casually with standard industrial controls 
such as come within the scope of NEMA 
Standards, which are not even men- 
tioned. 

Although one of the authors is a West- 
inghouse control engineer, all of the 
manufacturers of control equipment have 
been drawn upon for illustrations of com- 
plete controls and components. 


Electronic Analog Computers—by Gra- 
nino A. Korn and Theresa M. Korn. 
McGraw-Hill Book Co., 330 W. 42nd 
St., New York 36. 378 pp. $7.00. 
This book discusses d-c analog com- 

puter designs, applications, operating 

techniques and circuit theories. It ex- 
plains how these computers are used as 
differential analyzers and _ equation 
solvers, and gives specific methods for 
avoiding errors due to faulty assignment 
of scale factors. 

Information is provided on how to: set 


SUCH MSTA Co 


of metal 


MEASURED & RECORDED 


down to .0001 inch! 


MEASURES WITHOUT CONTACT 


EPL Dynamic Micrometer easily 
measures displacement, vibration or 
movement (up to .075 inches) of any 
metal body without contact. 
unit is calibrated 


anda measures 


Sensing 

for direct reading 
ject without physi- 
Measurements are 
speed and are inde- 
pendent of acceleration or frequency 
of displacement. 


ELECTRO PRODUCTS 
LABORATORIES 


4501-Md Ravenswood Ave., Chicago 40, III. 
Canada: Atlas Radio Corp. Ltd., Toronto 


al “loading”. 
made at any 


ALSO MEASURES 


Radial expansion of objects 
at high speeds. 
Motor vibration, valve 


travel, bounce. 

Shaft whip. 
Eccentricity of commutators, 
slip rings. 
Vibration in heat exchangers. 
Axial vibration in 
turbo compressors. 


Displacement, rate of acceleration 


Travel, bounce of relay contacts. 


Write for Bulletin DM 1250 
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MAGNET WIRE 





For the toughest enamel insulation ever made 
specify Roebling Roevar Magnet Wire 


ROEBLING ENGINEERS are always engaged in 
research . . . developing new ways and means for 
producing better wires and cables. Today the insu- 
lation of our Roevar Magnet Wire is so tough and 
resilient that it has absolutely no rival among other 
enamel insulations. 

Roevar is your top specification for high speed 
winding. Relatively high operating temperatures 
don’t cause the insulation to turn brittle or crack. 





It stretches and bends remarkably without frac- 
turing or coming loose from the conductor. And 
Roevar’s small diameter gives you a better-than- 
average space factor. 

Though a large share of Roebling’s full wire and 
cable lines is needed for rearmament, your inquiries 
and orders are welcome. We'll do everything we 
can to meet your needs. John A. Roebling’s Sons 
Company, Trenton 2, New Jersey. 


BOSTON 5! SLEEPER 








NEW EASY WAY TO 


SELECT THE RIGHT PUMP 


FOR THE JOB 


OPERATING DATA | racuss | PUMP MOUNTINGS | 
CAPACITY a | 


‘PUMP FEATURES 


¥ z 
F ee i i is i 1 
Gada ay|} 


<e bas 325 af FH 


nny spenceoneteeeen 


Th 
TUTHILL PUMP 
GUIDE Helps You 
WC mde 


To save you time and trouble in selecting the pump best-suited to 
your application, Tuthill engineers have developed this revolu- 
tionary new Pump Guide. Here, in one easy-to-use chart, is a 
volume-full of information on the complete line of Tuthill Pumps. 

At a glance, it shows you the 
services for which each model is 


built, together with performance 
ert: 


characteristics, types of packing, 
Displacement Pumps . YP es PS 6 
mounting styles and distinctive fea- 

Temes ames 


Pe ee ee en tures that enable you to fit the pump 
bale Lem Le to your need, rather than the need 
Oil Burning, to the pump. 
Circulating and Copies of this helpful guide are 
Transfer Service. . . 
now available on request. Write for 
yours today—there’s no obligation. 
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up problems on an electronic analog 
computer (including repetitive com- 
puters); design a complete computer or 
improve an existing machine; apply 
proven circuits directly or modify an 
existing circuit. Also covered are com- 
puter methods involved in designing 
linear and non-linear servomechanisms 
and other control devices. In addition, 
circuit theory and design of operational 
amplifiers, including self-balancing types, 
are described and equalizing networks 
and feedback amplifiers are discussed. 

Various electronic and electromechan- 
ical devices for multiplication and func- 
tion generation are treated, with special 
attention given to their control-circuit 
design, recorder systems, and regulated 
power supplies. 

For an understanding of the material 
discussed, only a relatively elementary 
knowledge of differential equations is 
required. 

The broad coverage of this book makes 
it a useful reference source and guide. 


Fractional H-P Electric Motors—by F. G 
Spreadbury. Published by Sir Isaac 
Pitman & Sons, Ltd., London, England 
Distributed by Pitman Publishing 
Corp., 2 W. 45th St., New York. 342 
pp. $7.50. 

Compared with standard works avail- 
able in this country, this book places 
greater emphasis on theory of design 
and does not deal at all with rewinding 
practice. The book should be of value 
both to motor engineers and designers 
of motor-driven equipment involving fhp 
motors. In every type of motor the 
theory of operation is examined at some 
length, the construction and design is 
described and operating characteristics 
are presented in the form of curves. 
Theoretical considerations are dealt with 
mathematically, including the use of 
the calculus. 

The principal types of fractional horse- 
power motors are dealt with including 
direct-current motors, polyphase-induc- 
tion motors, capacitor motors, repulsion 
motors, synchronous motors, universal 
motors and miscellaneous types including 
permanent-magnet motors and disk-type 
eddy current motors. One chapter deals 
with measurement of performance char- 
acteristics including determination of 
torque, speed, temperature and continu- 
ity testing of coils. A section on motor 
control includes an extensive section on 
electronic control. 





For numbered reprints 


Use the Reader Inquiry Facility 
to secure single copies supplied 
without charge. 


For reprints previously listed 
Write for single copies avail- 
able while the supply lasts 


For combined reprints 
Send remittance with the order 
to Reader Service Dept. 
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Lightweight aa 
rotary actuator with. 33 
torque limit switches. 


Lightweight 
linear actuator with 
load ratings up to 200#”. 


Not many electrical machines call for more exacting ball bearing 
requirements than Barber-Colman aircraft actuators. Low-torque 
characteristics, filtered lubricant, precise ball and bore fit, positive 

seals are extremely important to bearings that must function at 

high altitudes, in moist or dry air and extremes of heat and cold. 

Since 1942, Fafnir Extra-Small bearings have been standard components. 


Actuators represent only one of many types of electrical machines 
equipped with Fafnir Ball Bearings. Something more than just 
dependably good bearings accounts for this industry-wide use. It’s 
the Fafnir attitude and aptitude . .. a way of looking at ball bearing 
problems from the user’s viewpoint, an aptitude for coming up with 
the precise bearing to solve the problem most effectively. This 
combination may help you find a better way to use bearings. 

The Fafnir Bearing Company, New Britain, Conn. 


FAFNIR Extra-Small Bearings 
for extremely small shafts offer 
every feature of Fafnir standard 
size bearings. They are available 

in various constructions and 
tolerances to meet the require- 
ments of particular applications. 
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HANDLING COSTS CUT by YALE 


CABLE KING HOISTS 


— with Star-Kimble motors on hoist and trolley 


HUSIASTIC users of Yale Cable King Hoists report that fast, 
accurate, reliable handling of heavy loads result in substantial 
savings in time and costs. 


Built for continuous service around the clock, and designed for 
operation outdoors as well as in, these hoists call for rugged com- 
ponents. Hence Yale & Towne turned to Star-Kimble for the hoist 
and trolley motors — and Star-Kimble engineers came up with spe- 
cial designs that meet every Cable King requirement. 


The 3-phase squirrel-cage hoist motor operates under severe hoisting 
conditions without overheating — provides plenty of reserve capac- 
ity for short-time overloads. Dust-tight, weatherproof construction 
permits outdoor operation. 


Trolley motor is a Star-Kimble Brakemotor that spots the load accu- 
rately — no need for time-consuming inching. aveadic braking 
torque brings the load to quick, smooth stops. 


This is typical of the many ways in which Star-Kimble engineering 
skill has benefited the designers and users of all sorts of motor- 
driven equipment. 


For information on design and service features of Star-Kimble Squirrel- 
Cage Motors, write for Bulletin B-201; for Brakemotors, Bulletin B-501-A. 
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Design Trends 


(Continued from page 134) 





voltage yard. The control building 
houses controls and instruments, and 
contains panoramic shatterproof win- 
dows through which equipment tests 
can be watched. Two concrete obser- 
vation dugouts are located in the area 
between the test cells, high yard and 
control building. 

The all-steel test building is divided 
into two sections. One contains the 
incoming power source equipment, 
distribution apparatus, two testing 





These two generators. largest ever built 
for short-circuit testing, combine to pro- 
duce 200,000 amp of short-circuit cur- 
rent for testing giant circuit breakers 


used to control power on electric utility 


systems. 


generators, exciters, reactors, bus runs, 
circuit breakers, synchronous closing 
switches and auxiliary service equip- 
ment. The other is equipped with ma- 
chine and assembly shop facilities 
for preparing apparatus for test 

Five individual test cells are ranged 
along one side of the test building. 
These are used for tests up to and 
including 15.5 kv, the power being 
supplied direct from the generators. 
Short-circuit current as high as 500,- 
000 amp at 600 volts can be provided 
in one of the cells through a bank of 
three 24,000-kva, single-phase trans- 
formers. Tests in this cell can be con- 
ducted at voltages from 120 to 1200 
volts 

The high-voltage test yard is 
equipped with two  100,000-kva, 
single-phase testing transformers, il- 
lustrated, grounding and tap-changing 
switches, lightning arresters, two 10,- 
800-kva capacitor banks and_high- 
voltage connections for tests above 
15.5 kv and up to 440 kv. The capaci- 
tor banks are used for long transmis- 
sion line simulation tests and for tests 
on circuit breakers used in power 
factor correction equipment. 

The two testing generators, each 
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have enrolled in the 


Payroll Savings Plan” 


JOHN E. GOBLE 


President, National Tube Division, 
U.S. Steel Corporation 
































“We of the National Tube Division of the United States Steel, recognize that 
systematic saving through the Payroll Deduction Plan is an investment in the 
security of the Nation, as well as of the individual. We are proud of the partici- 
pation resulting from a person-to-person canvass in our plants and offices. 
More than 98% of our 27,000 employees have enrolled in the Payroll Savings 
Plan—a complete affirmation of their faith in America. Such personal savings 
are the backbone of our free enterprise system.” 


Concisely, clearly, Mr. Goble cites three of the reasons bers of the Field Staff of the Payroll Savings Division, 
why 98% of the 27.000 employees of National Tube are Volunteer Chairmen of industry groups—everyone as- 
enrolled in the Payroll Savings Plan: sociated with the Payroll Savings Plan—will tell you 


that every highly successful Payroll Plan is a reflec- 
tion of the deep interest and personal effort of the 
company’s top executive. 


* recognition by management that the Payroll Savings 
Plan contributes “to the security of the Nation as 
well as of the individual.” . 

¢ the purchase of Defense Bonds through payroll de- If you are the man who makes the top decisions in 
ductions is concrete affirmation of Americans’ faith en eee ask today for a report of your I ayroll 
Se aati Savings Plan, particularly, the percentage of partici- 

pation. Then, call a meeting of your associates. Show 


@ : son-to- : -anvass i ants ; "es é . ‘ies 6 
a person-to-person canvass in plants and offices put a them this statement of Mr. Goble’s. Tell them you are 


Payroll Savings application in the hands of every 


ay! t going “all out” to put your company (large or small) 
National Tube employee. in the front rank of those who can be justly proud of 

There is still another reason for National Tube’s out- their Payroll Savings Plan. 

standing employee participation: Mr. Goble’s personal A phone call, wire or letter to Savings Bond Division, 

interest in the Payroll Savings Plan, and the conduct- U.S. Treasury Department, Suite 700, Washington 

ing of the person-to-person canvass. Building, Washington, D.C., will bring prompt co- 
State Directors of the Treasury Department, mem- operation from your State Director. 


If you are not the chief executive of your company, please tear out this page and send it to the “Big Boss” with your recommendation. 


The U. S. Government does not pay for this advertising. The Treasury De- 
partment thanks, for their patriotic donation, the Advertising Council and 
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Berheley UNIVERSAL 


— COUNTER & TIMER 


DIRECT- 
READING 
DIGITAL 
PRESENTATION 
OF 





WITH ACCURACIES TO .001% § 


A MULTI-PURPOSE LABORATORY TOOL, the Berkeley Model 550 
Universal Counter & Timer offers in a single instrument these time- 
saving functions: 


1. Time interval measurements from 10 microseconds to 1 sec- 
ond, with an accuracy of ~ 10 microseconds. 


2. High speed counting af rates to 100,000 counts per second 
with an accuracy of + 1 count. 


3. Low frequency period measurements can be obtained with 
an accuracy of +10 microseconds. 


. DIRECT-READING digital presentation of information eliminates the 
db need for interpolation or conversion; relatively unskilled technical per- 
sonnel can operate the unit. 


TYPICAL APPLICATIONS Frequency and frequency-ratio measure- 
ments; high-speed counting; tachometry; precise measurement of velo- 
city, flow, pressure, temperature, viscosity; interval timing. 


SPECIFICATIONS 


RANGE: 0 to 100,000 cycles per second; 10 microseconds to 1 second 

ACCURACY: +1 event; +10 microseconds 

Lomo STABILITY: Better than 1 part in 10°. 

POWER REQUIREMENTS: 117 volts+10%, 50-60 cycles; approximately 200 watts 

INPUT REQUIREMENTS: Events-Per-Unit-Time Channel: Any pos. wave, 0.2 v. to 50 v. r.m.s. 
Input impedance 0.05 mmf condenser in series with 250K potentiometer. 
Time Interval Pulse Channel: Pos. or neg. pulses with a rise time of 1 v. 
u sec. or better. Max. sensitivity 1 v. peak. Input 100K potentiometer. 
Time interval Photo-Wave Channel: Max. sensitivity 0.5 v. r.m.s. Pos. 

ACCESSORY OF neg. waves. Input 270K to ground. 


SOCKET CONNECTION: +-300 volts regulated; 6.3 volts a.c.; contacts for remote start; photo- 
cell connection to Events-Per-Unit-Time input amplifier. 


DIMENSIONS: 21” x 20” x 15” deep (approximate 
PANELS: Double decked, each panel 19” x 834” standard relay rack size. 
DISPLAY TIME: Continuously variable from 1 to 5 seconds. 
TIME BASE: Selectable 0.1, 1.0 and 10 seconds. 
FINISH: Hammertone blue-gray, baked enamel smooth finish 
NET WEIGHT: Approximately 120 Ibs. 
PRICE: $1200.00 f.o.b. factory. 





For full information, please write for Bulletin 508 


2200 WRIGHT AVENUE e¢ RICHMOND, CALIFORNIA 








Nerve center of the G-E Switchgear De- 
velopment Laboratory is this master 
control, from which engineers control 
the two generators and the equipment 
under test. Windows overlook the high- 
voltage test yard and the five test cells. 


nominally rated 15.5 kv, 125,000 kva, 
three-phase, 1,800 rpm, have been 
designed when operating individually 
or in parallel to deliver high values of 
current to the test cells at voltages up 
to 15.5 kv and to the high-voltage 
vard up to 440 kv. The generators 
have unusually low slope decrements 
so that the symmetrical current at the 
end of five cycles is still approximately 
75 per cent of the initial short-circuit 
value. This avoids need for overexcita- 
tion of the generators prior to applica- 
tion of the short condition. 

During test runs, the two generators 
produce on an initial basis a total of 
3,500,000 kva symmetrical or 5,750,- 
000 kva a symmetrical, 3-phase, at 
their terminals. The available power in 
each of the test cells is 3,200,000 kva 
symmetrical and 5,250,000 kva, 3- 
phase, on an asymmetrical fully offset 
basis at the first %4 cycle after short 
circuit with 75 per cent of this at the 
end of 5 cycles. 

During short-circuit testing, mag- 
netic and cathode-ray oscillographs 
connected into the test circuits auto- 
matically record electrical phenomena 





Engineers inspect a_ large circuit 
breaker before running a short-circuit 
test in one of the cells. Signal lights 
flash red to warn of an impending test, 
and an observer in the foreground dug- 
out is the nearest person to the actual 
test. 
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Molded cabinets need 


















No assembling 
No jigs or tools 

No glue or fastenings 

No color-matching 

No spraying or dipping 
No finish to wear off, peel, 
chip, or scratch 


...DUREZ phenolics are in today's big products 


@ Today you can get one-piece moldings of Durez phenolic much larger even 
than this housing, giving your products a new appeal to buyers. 

In TV sets, record players, air conditioners, and other important house furnish- 
ing items, designers, decorators, and the public are coming more and more to 
appreciate the superiority of phenolic plastics. Their lustrous surface beauty is 
inherent and permanent, not laid on and subject to wear. They can be given 
almost any desired structural strength, are highly heat-resistant. Acoustic, elec- 
trical, and chemical properties make them superior to other materials in many 


PROTECTIVE COATING RESINS 





end-products. Our monthly ““Durez Plastics News” will 
Profitable solutions to some of your /argest problems may lie in molded Durez keep you informed om industry’s uses of 
units. Talk this over now with your custom molder — or write us. Durez. Write, on office letterbead, to 


DUREZ PLASTICS & CHEMICALS, INC. 
1308 Walck Read, North Tonawanda, N. Y. 
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e taking place in the equipment being 
re ecor a © tested. Film records of equipment per- 
formance under test are made, and 


sent through pneumatic tubes to a 
5 darkroom in the control building, 
ccurate There the films are developed and 
@ ready for study two minutes after 
the test is completed. 
To absorb the tremendous shocks 
produced during short-circuit _ tests, 
Rigid Pen Support the “pad of each ee is sup- 
: ; ported on spring-steel legs. These al- 
7 (Linear Phase Shift) ; low the stator to rotate through a small 
KS Sapphire Pivot (Less Friction) 


















Mechanical Centering 












Pole Pieces Shaped 
for Linear 
_ Amplitude Response 


High Torque 
Torsion 
(Lower Hysteresis) 


4—— High Permeability 


Alnico V Magnet 
(Higher Gauss) 





fi ‘Close Mounting 


es : Specially designed transformer built by 

et iu pecially desig ’ 

, \ | (Available | Va Center General Electric to withstand short cir- ‘ 
to Center) 


cuits as high as 1,100,000 kva. The 
unit is rated 60 cycles, 100,000 kva, 
220,000 /381,.000 Y-7,750/ 15.500 volts. 
To achieve the tremendous mechanical 


ength required } . I 
ltage con- 


i r 
meters assure rapid, —— —— 
ses from D.C. 

frequency f Designed for multiple ~— 
a“ in recorders up to 12 ee. 
1. 3 or 9 speeds as high as ee 
Whatever your recording ee — 
there is an Edin instrument to Mm 


centric layer winding was used to pro- 
vide maximum resistance to bursting 
forces, and a cylinder of steel, covered 
by insulating paper, was used to resist 





the compressive forces on the low-volt- 
age coils. Electrostatic shields placed 


: on today for complete facts. . between each layer of the high-voltage 
Mail the coup Standard catalog- winding produce the desired impulse 
ved units available characteristics. The shielded concentric 

in 1, 2, 4, 6 and 8 layer winding inherently provides uni- 

channels. Compan- form distribution of impulse voltages. 

ion amplifiers for Because the windings will be subjected 

all applications. to severe impulse voltages when tae 


opening of a transmission line is simu- 
lated, they have been designed with a 
basic impulse insulation level of 1550 








kv. 
THE EDIN COMPANY | 8, Mass., Dept. A angle and still remain in perfect align- 
207 Main St., Worces : ment with the rotor shaft. The springs, 
Gentlemen: ‘~formation on CO Edin instead of the generator windings and 
Send complete * Companion foundations, take the brunt of the 
recording instruments mechanical shock. 
amplifiers. Engineers of the laboratory, to give 


: a dramatic comparison, have deter- 


ne ei mined that the simultaneous blowing 

No errssssssssseeest tt aT ak dn tine a cena aes ae 

SHALE aannnsennvenserenseeenee™ lion average homes would not total 

eo the short-circuit kva interruped in a 

Se +. 8 enn | single equipment test in the lab- 
POSIPION..ovecssnoveernesseenee™ i 


The new laboratory, third such 
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s‘ tapes 








ef Se 


GREAT 
NULL 


STABILITY 





MOISTURE 
TE 
Sal aL 
CHIEN 3 
RESISTANCE ° 
a 
*E woven of FIBERGLAS 


... to provide the ultimate in electrical insulation 


MIRAGLAS TAPES are available in a wide variety of widths, thicknesses and styles, for practically 
every electrical insulation requirement where high dimensional stability and tensile strength are desired. 
Continuous filament MIRAGLAS TAPES are supplied in thicknesses ranging from .003” to .015” and in 
widths from ¥%” to 1¥2’’. Medium weave tapes, for machine taping, range in thicknesses from .005” to 
.015” while tight weave tapes for manual taping, range in thicknesses from .003” to .007” only. 
Staple fiber tapes in thicknesses from .010” to .025” and widths from 12" to 142" are also available for 
applications where space is not a primary consideration or where a more resilient wrapper is wanted. 


Write for a copy of the MIRAGLAS TAPE BULLETIN 
... also for a FREE TEST SAMPLE 








Electrical 


Tati eb alot) 

eerie ties A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH «+ 

INSULATING PAPERS AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS « FRICTION 

TAPE AND SPLICE « TRANSFORMER COMPOUNDS « FIBERGLAS SATURATED SLEEVING + ASBESTOS 

¢ E 4 SLEEVING AND TAPE * VARNISHED CAMBRIC CLOTH AND TAPE « MICA PLATE, TAPE, PAPER, CLOTH, 
TUBING « FIBERGLAS BRAIDED SLEEVING *« COTTON TAPES, WEBBINGS AND SLEEVINGS + IMPREG- 
NATED VARNISH TUBING « INSULATING VARNISHES OF ALL TYPES « EXTRUDED PLASTIC TUBING 
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Reuland motors 








FIT INTO 
YOUR PICTURE? 
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FLUID-SHAFT MOTOR 


Provides smooth acceleration 
of heavy loads. More compact 
than separate motor and fluid 
coupling. Perfect alignment! 
Thousands in use on cranes, 
mixers, centrifugals, etc. 


Mm! (cut-away 
view) 


4 = 
FLUID-SHAFT MOTORED 
















UCER 
This Fluid - Shaft motor and 
gear reducer combination con- 
verts the motor’s conventional 
high speed into a slow speed, 
smooth starting, compact unit. 
Ideal for car pullers, conveyors, 
dryers, etc. 





MAGNETIC BRAKE 


The only brake that permits 
the use of TWO output shafts 
per motor. When desired, the 
motor shaft can be extended 
right through! Only 6 major 
parts...no levers or linkage... 
self adjusting ... half usual 
length! 


Write for new engineering 
folder on these and other 
exclusive Reuland Products... 
industrial units designed to 

fill the needs of the nation’s leading 
equipment manufacturers! 


REULAND 


ELECTRIC COMPANY 
Alhambra, Calif. Representatives in all principal cities 


FIRST IN QUALITY ... FIRST IN DESIGN 
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facility built by General Electric, re- 
places one built in 1928 in Schenec- 
tady, N. Y. Since 1921, when the 
first laboratory went into operation, 
the company has conducted more than 
300,000 short-circuit tests of circuit 
breakers and allied equipment. 0 0 0 


Wristwatch Radio 
“) paneigteessce the space- 


saving opportunities with tran- 


sistors this “Dick Tracy” radio set is 
mounted in a case that measures 1'2 
in. long, 2 in. wide and % in. thick. A 
hearing-aid type of ear-phone receiver 
is used and two small hearing-aid “B” 


batteries. No “A” battery is needed. 
With an aerial wire worn inside the 
coat 100-mi reception is possible, ac- 
cording to Bell Laboratory engineers 
who built the Three car- 
tridge-type transistors are employed, 
one as a regenerative detector and two 
as audio frequency amplifiers, GO O 0 


receiver. 


ASESA Wire Standards 


HE following comment has been 
received from Col. T. J. Ice, Jr, 
USAF, Director, Armed Services Elec- 
tro Standards Agency, Fort Mon- 
mouth, N. J. in regard to the article 
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The job goes quicker 
—and with less effort 
when the pliers are 
Kleins. Workers ap- 
preciate the hand fit 
of the handle and 
proper balance—the 
keen knives that stay 
sharp even after long 
service. In the com- 
plete Klein line of 
pliers, you'll find a 
type exactly suited to 
your needs. 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard 
Electric Corp., 
New York 


Write for your free 
copy of the Klein 
Pocket Tool Guide 
today! 


meen 


3200 BELMONT AVE.,CHICAGO 18, ILI 
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IF TINY PRECIOUS METAL CONTACTS 
_ ARE A TOUGH 

i ASSEMBLY 

>’ PROBLEM... 













Look to Mallory for economical production 


The assembling of tiny contacts of platinum, palladium or 
other precious metals no longer need bottleneck your production 
or push manufacturing costs out of line. Through modern 
tape-welding techniques. Mallory is mass-producing millions of 
assemblies like those illustrated here, and at low cost! 


This process employs a tape of contact material—either solid, 
or bi-metallic with a facing of a few thousandths of precious 
metal. The tape is fed into a machine that shapes the contact, 
welds it in place and ejects the assembly—as a continuous, 
automatic operation. 


This process reduces costs and improves performance because it 
eliminates individual handling, less precious metal is required 
and the welded assembly provides excellent conductivity and 
physical strength. 





Expect More... 
Get More From Mallory 


Whether your electrical contacts are large or small, Mallory 
can produce them for you to the highest quality standards— 
and at the right price. 


Your own organization is freed of all problems of purchasing. 
stocking and fabrication of contact materials and subassem- 
blies. And you benefit by Mallory’s single responsibility for the 
complete job... extending from raw materials to final inspection. 


Write or call Mallory today about your contact requirements. 


In Canada. made and sold by 1 
Johnson Matthey & Mallory, Ltd.. i # 
110 Industry St.. Toronto 13, Onario Electrical Contacts and Contact Assemblies 


PR. MALLORY & CO. Inc. SERVING INDUSTRY WITH THESE PRODUCTS: ; 
Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
A L L 0 ie Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries — 


Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials 
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Your commercial requirements for lightweight 
castings in aluminum or magnesium may be 


tough, but we'd welcome an opportunity to 
look them over. We've tackled a good many 
diversified casting problems over almost a 
half century. 

Our four completely equipped plants and 
their trained personnel are at your disposal. 


— 


If 


MCUMULGT Tar ean e 


Aircraft wheels, strut parts, engine parts and 
miscellaneous components are being made 
every day at our plants, in aluminum and mag- 
nesium. X-Ray inspection, close attention to de- 
tail, complete facilities for production in sand, 
semi-permanent and permanent mold form. 





Well-Made Wood and Metal Patterns. 
Well-Cast Ampco Bronze Castings. 
*Copyrighted Trade Name. 


If you would like to receive the Wellman Magazine 
each month without charge, drop us a note on your 
business letterhead. 


ie el) eee mae 
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“Sources of Electrical Wire Stand- 
ards,” April 1952, ELECTRICAL Manv- 
FACTURING, page 140: 

“It was noted that specific reference 
was made only to a few of the specifi- 
cations covering wire and cable that 
are used by the Department of De. 
fense. In those cases where the specifi- 
cation is designated JAN or MIL, 
approval has been given by the three 
departments and thus it is applicable 
for use by each Department as it sees 
fit. In many cases it is necessary for 
each of the Departments to prepare 
their own specifications covering pe- 
culiar applications. Among the most 
widely used wire and cable specifica- 
tions and standards by the Services 
and prepared by this agency are the 
following: 

Standard MIL-STD-122 — Color 

Code for Chassis Wiring 

Specification JAN-C-17 — Coaxial 


Cable 

Specification JAN-W-583—Magnet 
Wire 

Specification JAN-C-76 — Hook-Up 
Wire 


Specification MIL-C-3432—Flexible 
Cable (300 to 600 volt) 

“A wider list of other Military speci- 
fications and standards covering wire 
and cable may be found in the Index 
of Specifications and Standards as 
published by the Superintendent of 
Documents, Government Printing 
Office, for the three departments. 

“ASESA is currently engaged in the 
preparation of specifications covering 
electrical conductors, tinsel conduc- 
tors, insulating and jacketing com- 
pounds for use in wire, cord and cable, 
tinsel telephone cable, short lay 
(spiral-lay) cable, audio-frequency 
(microphone) cable, and cord and 
cable assemblies for general use, and 
other specifications for special use such 
as twisted-pair shielded and unshield- 
ed hookup wire.” 100 


Miniature Test Probes 


WO types of miniature test probes 
recently have been devised at the 
National Bureau of Standards to 
speed development and testing in the 
NBS radar miniaturization laboratory, 
although they can be used with con- 
ventional-sized devices as well. Light 
and compact, the probes are designed 
to cling to the test point without 
danger of contacting adjacent leads. 
The probe at the right in the photo 
has a very small tapered jaw that is 
simply pressed onto the wire under 
test. The jaw is of hardened beryllium 
copper, silver-plated for good elec- 
trical contact, and grips the wire with 
a slight spring action. The jaw 
screws into an insulating handle, made 
of lucite or fiber where greater me- 
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Fully automatic Leesona® 
No. 107 Coil Winder turns out 


accurate coils faster than ever before 


Because: 


1. New Automatic Delivery Shelf accu- 
rately feeds paper inserts to the coils . 
tensionizes paper upon insertion to mini- 
mize finished coil diameters . . . staggers 
overlaps to prevent egg shaped coils. 
Individual paper inserts are automatically 
measured and cut to the required lengths 
gradually increasing as the coil grows in 
diameter. 


2. Electronic Speed Control gives a slow, 
cushioned start ... gradually accelerates 


to full speed... then, maintains constant 
rate of winding speed for uniform wire 
tension and coil density. 


3. Positive Traverse... Large cam sur- 
face insures absolute traverse accuracy 
even on long coil lengths. Cam groove 
assures ‘“‘quick-return’”’ . . . eliminates 
crossed turns at the ends of wire layers. 


4. Automatic Counter stops the machine 
when the exact number of turns has been 
reached. 





NO CAMS TO CHANGE! 


5. Graduated Quadrant eliminates 
changing cams. You get the winding length 
and turns per layer you want merely by 
adjusting the quadrant and changing 3 
gears. Only 68 gears cover the entire range 
from 20 to 500 turns per layer. 


Bulletin 107 shows you how this fully 
Automatic Leesona No. 107 Interleave 
Coil Winder gives you paper-insulated or 
acetate-insulated coils with the electrical 
characteristics you want at highest speeds 
and lowest costs. Write for Bulletin 107. 


UNIVERSAL WINDING COMPANY 


P. O. Box 1605, Providence 1, R. I. 


238.1.2 


For winding coils in quantity 
accurately...automatically 


use Universal Winding Machines 
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IF SHOCK IS YOUR PROBLEM 





DESIGNING FOR 


SHOCK RESISTANCE 


Chortes £ eee 


‘chanical strength and heat resistance 
'are needed. The handles now being 
used at NBS are % in. in diameter and 
342 in. long. Color-coding of trans- 


|parent-handled probes is  accom- 


plished by using colored lead wires, 
while colored bands are placed in 


grooves in the fiber-handled probes. 
F| “Designing for Shock Resistance" sets forth the principles Only about 46 in. of the metal jaw 
used by the Navy Department in design of shock-proof protrudes from the insulating handle, 
; ; ae : ; P so that the danger of shorting to near- 
equipment for shipboard applications. Published in “Ma- . : 


. . by components is minimized 
” é ee 
chine Design” Dec. 1950 — Jan. 1951. The other probe is a lock-on type, 





"Shock Testing of Airborne Electronic Equipment" describes with button release. A small hook at 
the characteristics of shock and tells how shock testing the end of the probe remains open 
machines are used. A paper presented at the Dayton Air- — while ee easton h, ee -_ 

borne Electronics Conference, 1951; later reprinted in | Reniens 00 he ee eee eee 
‘“ ” |is released. Like the push-on model, 

e Tele-Tech”. | ; . : 
- the lock-on probe is designed to ac- 
“How to Evaluate Shock Tests" tells how mechanical struc- commodate wires varying consider- 
tures respond to shock and shows how such response can ably in diameter. Although several 

' be evaluated under controlled test conditions. Originally aoe a “8 — —— 

. e ‘ ‘ . ’ o> > kee ° 2s ‘ y x 
: published in “Machine Design” December 1951. ture of the lock-on probes is straigh 


forward. on 0 0 
These Barry reports are part of the complete service we offer 
in handling shock and vibration problems. When you have an Titanium-Oxide 
isolation problem, call the nearest Barry representative, or Rectifiers 
ask our field engineering service to help you. ; 
New types being developed 


promise good performance 
at elevated temperatures. 


NT ST., WATERTOWN 72, MASSACHUSETTS URRENT developments in semi- 
4 conductor type rectifiers looking 
toward stable characteristics in the 
higher operating temperatures are 
centered on titanium-oxide types. In- 


SS 





ELECTRICAL MANUFACTURING 













created by 
/ 


ag 






MULTIPLY eee 


app the dala appeal, oh the 


BEST-KNOWN NAME IN FINISHES! 
ONE good name deserves ANOTHER! 


The Sherwin-Williams name, identifying the quality finish on a 
quality product, contributes the added sales appeal of the best- 
known name in finishes... a trade-mark known round the world as 
a symbol of good finishes! 


That’s why market-minded appliance manufacturers, more and 
more, are looking to Sherwin-Williams Custom Finishes to meet 
their requirements . . . and to provide an added sales advantage with 
tags identifying the finish on the completed product. 


Ask your Sherwin-Williams Industrial Representative for details 
about the identification aids available to users of Sherwin-Williams 
materials, and the sales advantages they offer—or write The Sherwin- 
Williams Co., General Industrial Division, Cleveland 1, Ohio. 





Another Product 4 
Swerwin-Wittiams 
INDUSTRIAL RESEARCH 


SHERWIN-WILLIAMS 


INDUSTRIAL FINISHES 
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vestigations are being carried on at 
Battelle Memorial Institute under an 
Air Force contract with a modified 
form of titanium dioxide. The British 


UTA aed a0 Ce 4 have in development a blue titania (Ti 
{ Oz fired in hydrogen at high tempera- 
(Oa aU RNa ture) rectifier® intended to aia 


metallic rectifiers for high temperature 
operation. Here in this country the 
National Bureau of Standards is also 
developing a similar type. Although 
the development is still in an early 
stage, preliminary investigations have 
shown that the units withstand voltage 
in the reverse direction reasonably well 
and that their properties are satisfac- 
tory at temperatures up to 150 C, Both 
the initial development and _ subse- 
quent detailed exploratory investiga- 
tions are the work of R. G. Brecken- 
ridge and W. R. Hosler of the NBS 
Solid State Physics Laboratory. 
The new NBS rectifiers are prepar- 
ed by forming a layer of titanium di- 
oxide on a sheet of titanium metal and 
then applying a counter-electrode to 






gk 
awe 1 
—~mom 1g 
ARS 


\ ; 
~ 





rie nanmem HaN-V-Frese 


FOR SMALL PARTS PRODUCTION 





Fig. 1—Laboratory test sample of the 


Old-fashioned, muscle-operated arbor presses cause oper- arte ia ena rectifier a 

: :; ; > Nati “ Stu 8. 
ator fatigue that results in costly rejects, wasted material at the National Bureau of Standards 
end coduced production The rectifier plate has been specially 


processed to show the titanium metal 
(light corner), the dioxide coating 
(center portion, and the electroplated 
silver counter-electrode (darker cor- 


Why not revitalize your production lines with Hannifin 
Han-D-Presses that assure uniformity of work on every 
~ piece? These modern tools, which operate off your shop air 


supply, will speed work on small parts jobs such as staking, ner). 
Exclusive Electric press-assembly, forming, punching and marking. 
Control Valve Features include: safe, easy hand or foot operation with the oxide surface. Two processes have 
sor electric controls; rugged cup-type piston and honed cylin- fa eese ‘ed — the ag layer. 
ment—the der; guided ram and rigid frame; removable steel base ” ro involves heating the es 
“DIRECTAIR” . ws tal first in oxygen gas < nit 
“DIRECTAIR’ |... plate. Two sizes: ¥4-ton and 1-ton capacities. metal first in oxygen gas and then in 


Split-second, 


hydrogen; the other, in heating the 
effortless control. 


titanium metal in steam at elevated 


temperatures. 
In the first process, %2-in. squares 
of commercial titanium metal sheet, 


().020 in. thick, are polished and heat- 
AIR PRESSES © HYDRAULIC PRESSES © CYLINDERS © VALVES ed in oxygen to form the coat of titan- 


HANNIFIN CORPORATION ium ~— > thin, oe — 
° . ‘Oi > . » ‘ ar a 

WRITE FOR BOOKLET 1149 S. Kilbourn Ave., Chicago 24, Iil. coat Of OxX1¢ © 1S o ytainec i - 
Aniiahd Gasietien Please send Bulletin 251 on Han-D-Presses. treatment at 800 C for about 2 hr. 


booklet on Hannifin 
Han-D.-Presses will 

be sent on request. 
Mail the coupon. 


but is a very poor conductor of elec- 
tricity. It is made into a semi-con- 
ductor with a much greater conduc- 





TP. . wn aku ese neuer bee oan Gans s00s~ se sees nineties ‘ay i : 2 
tivity by reduction in hydrogen gas. 
> i ; = ~ — - r )- 
Address COPS SESE SESH SHE HEHE SESE ESET ESE SELES EOES®S He ating in one atmosphere of hydre 
gen at 500 C for 15 min produces suf- 
peevbbebsudvesewnanebaneee DANG. io cvneens'006esaseas * See references listed at end of article 
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The |deal Dielectric 
FOR NEW e ew i bi TV APPLICATIONS 


CALEX 


2 | blass-Bondeg Mica 


CHARACTERISTICS 


410 
EX GRADE 
OF mYCAL 0.0015 
9.2 
0.014 
400 


Power factor, 1 ree, 
Dielectric constant, 1 = 

Loss factor, 1 ae a 
Dielectric strength, V° ts ie wand : 
Volume resistivity, ohm- 


250 
ds z 
istance, secon sn of notch 0. 
pain strength, Izod, f1.—Ib/in. © 
m 


°¢ 350 
temperature, 
imum safe operating , °F 650 
= safe operating temperature 
Maxim 


nil 
Water absorption % in 24 _ 3 ial 
Coefficient of linear expansion, ani 
i 
Tensile strength, Ps on 
WRITE FOR 20-PAGE CATA 


technical and manufacturing data in- 


eee 


at low cost! 


@ LOW-LOSS FROM 60 CYCLES/SECOND 


TO 24,000 MEGACYCLES/SECOND 
@ MAXIMUM EFFICIENCY, UTMOST 


ADAPTABILITY, LOWEST COST 
@ AVAILABLE MOLDED TO PRACTICALLY 


ANY SHAPE OR SIZE WITH OR WITHOUT 
METAL ELECTRODES OR INSERTS 


FCC Approval of UHF TV has introducea an era of engineer- 
ing and manufacture to standards seldom before attained in 
mass production. Many materials, dielectrics in particular, fail 
to meet these more critical requirements. MYCALEX 410 is 
one exception. This dielectric can be molded to close tolerances 
with or without metal inserts—high efficiency to well over 
24,000 megacycles. MYCALEX 410 can be molded in volume 
at low cost. It can be produced to closer tolerances than higher 


priced ceramics. Electrically and mechanically, MYCALEX 410 
is the ideal dielectric for tube sockets, tuners, condensers, 


switches, coil structures and many other UHF components, 
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TUBE SOCKETS 


MYCALEX glass-bonded mica sockets are 
injection molded to extremely close toler- 
ance. This exclusive process affords superior 
low-loss properties, exceptional uniformity 
and results in a socket of comparable quality 
but greater dimensional accuracy than cera- 
mics—all at no greater cost than inferior 
phenolic types. These sockets are available 
in two grades, featuring high dielectric 
strength, low dielectric loss, high arc resist- 
ance and fully meet RTMA standards. 


Write for Tube Socket Data Sheets 


SINCEI9I9 


TRADE MARK REGUS PAT OFF 


G Z 
MYCALEX CORPORATION OF AMERICA 


Owners of ‘MYCALEX’ Patents and Trade-Marks 
Executive Offices: 30 ROCKEFELLER PLAZA, NEW YORK 20 —Piant & General Offices: CLIFTON, N.J. 


MYCALEX 410 is priced comparable 
fo mica-filled phenolics. Loss factor 
is only .015 1 mc., insulation resist- 
ance 10,000 megohms. Fully ap- 
proved as Grade t-4B under N.M.E.S. 
JAN-1-10 “insulating Materials Cer- 
amic, Radio, Class 1.” 

. MYCALEX 410X is low in cost but 
insulating properties greatly exceed 
those of general purpose phenolics. 
loss factor is ‘only one-fourth that 
of phenolics {.083 at 1 mc.) but cost - 


_ is comparable. Insulation resistance 
10,000- megohms. 














ma’ 


For simple warm-up — or sustained 
high heat — there’s a Watlow Strip 
Unit of the size, shape, voltage or 
wattage “‘tailored’’ to your specific 
needs. 





CUSTOM-DESIGNED HEAT UNITS 


If you have a special heat problem, send us a 
blueprint or pencil sketch of your job. Our engi- 
neering dept. will send you prompt recommenda- 
tions and quotations, without obligation. 







FREE CATALOG of strip, band, cartridge, immersion heaters. 































Since 1922 — Designers and Manvu- 
facturers of Electric Heating Units 


ed aulaton? ? 


If you use electrical insulation — 
a little or a lot — this pocket-size 
catalog-price list can be as handy 
as your right arm. It's free; write 
for it today. No searching through 
page after page for the item you 
want. Every item is carefully 
grouped with others of the same 
basic characteristics. Specifications 
and cost of every size or weight 
of every item are given. Every 
page is marked so clearly that you 
can't turn to it without knowing at 
a glance what's on it. First-page 
index lists every item, both alpha- 
betically and by catalog number. 
It's really a time-saver. And when 
you order from it, you get quick 
action — you get good insulation. 
We can quickly supply special 
shapes and non-standard items, 
too. 





NATIONAL 3 LECTRIC ‘Gore Ce ww] 
COLUMBUS 16, OHIO, U. ae 


ELECTRICAL ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION— 
REDESIGNING AND REPAIRING OF BOTATING ELECTRICAL MACHINES 


ficient conductivity. 

After the hydrogen treatment, a 
counterelectrode is electroplated on 
the desired rectifying surface of the 
oxide by a-c plating techniques, 4 
number of metals have been tried suc. 
cessfully as counterelectrodes, includ. 
ing silver, gold, tin, nickel, copper, 
zinc and cadmium, although silver 
has been used for the majority of 
the work, Fig. 1. When the current 
is measured for various applied volt. 
ages, it is found to flow much more 
readily in one direction than the other; 
hence, the combination acts as a rec. 
tifier. 

While rectifiers produced by this 
first process are electrically satisfac. 
tory, the two-step process is difficult 
to control and, in addition, the oxygen 
and hydrogen gas tends to dissolve in 
the heated titanium metal and make it 
brittle. The second process of oxide 
formation, using water vapor, pro- 
duces the semi- -conducting oxide layer 
on the metallic titanium in one step. 
The most satisfactory films are formed 
by heating similar titanium plates in 


Current, ma 





Voltage 


Fig. 2—Operating characteristics of 
the new NBS titanium-dioxide rectifier. 
The unit has improved characteristics 
at temperatures around 150 C. Oxide 
layer was formed by heating in steam 
at 600 C for 3% hr. Silver plate is 
used as the counter-electrode and con- 
tact area is 0.09 sq cm. 


steam at 600 C for about 3 hr. The 
counterelectrodes are than electro- 
plated as before to form a_ finished 
unit. This process produces a rectifier 
with improved electrical properties 
and without the undesirable embrittle- 
ment. 

While the titanium-dioxide rectifiers 
are still in a very early stage of de- 
velopment, some of their properties 
have aroused considerable interest. 
The units can withstand a_ reverse 
potential of about 20 volts per plate. 
In addition, they have good properties 
at elevated temperatures; their per- 
formance is actually improved with 
increasing temperature up to about 
150 C, Fig. 2. Detailed studies have 
not been made of operating life, but 
tests thus far are encouraging. 

Although these _ titanium-dioxide 
rectifiers bear a physical resemblance 
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“Douglas” WW Universal Winder 


(Progressive Universal 


A variety Winder also available) 





of ingenious A universal or honeycomb 




















tension devices winding machine for all types 
of wave wound coils from 
to meet all ¥Y2” (2.4 mm) to 134” (45 mm) 


wide and up to 4” (102 mm) 
diameter. Two coils can be 
wound at one time and the 
wire range is from 0.036” (0.91 
mm) to 0.0024” (0.06 mm). Litz 
wires. having an overall di- 
ameter within this range can 
also be handled. No cam 


requirements. 







Extremely easy 


id changes required on Univer- 

and rapi sal Winder or Progressive 
gear changes, Universal Winder. 

making for Bench Space: 25” x 25” (636 


mm x 636 mm). Height: 33” 


quick set up. (840 mm). 





oe 
=. * Wide range 
of wire sizes 
€ handled on 
each machine. 





from England - “DOUGLAS” & “MACADIE’ 


Automatic Coil Winding Machinery 


gos Se ee 
; y Douglas” No. 6 Coil Winder 


4 A general purpose Coil Winding 
: Machine to handle wires be- 
tween 0.001" (0.025 mm) and 
0.07" (1.78 mm) and for winding 
coils up to 914," (235. mm) in 
length and 7!" (191 mm) diam- 
eter or diagonal. The traverse 
motion is obtained by means of 
a lead screw operated by a train 
of four readily changed gears. 
Twelve headstock spindle speeds 
varying between 350 r.p.m. and 
3500 r.p.m. allow for the wind- 
ing of a very wide range of coils. 


























Very ‘ Bench Space: 34” x 27" (864 mm 
high &- x 686 mm). Height: 33” (840 mm). 
g 
winding Sr 4 
speed. 
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Precision 
manufacture... 
heavy castings 

..- oversize 
shafts... extreme 
ruggedness... 
designed expressly 
for production. 





‘Douglas’ & ‘““Macadie” automatic coil wind- Built by the Automatic Coil C2 CED GS CD OS OD GES OS Ds a a ee a 


ingmachines are precision-built to meet the | Winding and Electrical COMPLIMENTARY CATALOGUE 
j i i t i Bee 
femands of the most exacting engineer, and — Becind. BRITISH INDUSTRIES CORP. DEPT. -M-8 


have established enviable records for produc- 
lon output and long life in plants throughout 
he world. Easy to set up, they will duplicate 
coils at highest speeds with absolute accu- 
lacy. Models are available for every coil - % 
winding application, from single, universal, inet I thas aki hse ioc ti nk eae 
solenoid, or bobbin to multi-winder with auto- 
Matic paper insertion. Engineering service 
lacilities and stocks of spare parts are avail- 
able from New York. 


BRITISH INDUSTRIES CORPORATION 166 buane St. N.Y. 13, N.Y. 


164 Duane Street, New York 13, N. Y. 


Gentlemen: Please send complete. catalogue - of 
“Douglas” & “Macadie” automatic coil winders. 
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SPRINGS 


The Finest Light Springs and Wireforms of Every Type and Material 
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QUALITY, ECONOMY and PROMPT SERVICE 
on Every Order—Large or Small! 


There is never any letdown in Lewis quality or 
service. Your order will be given prompt, effi- 
cient attention regardless of size. You can be 
sure that the springs, wireforms or stampings 
you order will be fairly, economically priced. 
What’s more, Lewis has the extensive, modern 
facilities, the long-experienced engineers and 
skilled production craftsmen to supply you with 
springs, wireforms and stampings tailored to 
your exact needs. 


If you have any tricky or tough problems in- 
volving springs, Lewis’s engineers will be glad 
to help you solve them. Or, if you need large or 
small quantities of standard springs in a hurry 
—just call on Lewis! Send us your drawings, 
specifications or samples today! 


LEWIS SPRING & MANUFACTURING CO. 
2646 W. NORTH AVENUE, CHICAGO 47, ILLINOIS 








to the copper-oxide type, there are 
fundamental differences _ between 
them. For example, the direction of 
easy flow of current is opposite; jp 
the titanium dioxide rectifier, the elec. 
trons flow from the titanium metal 
base plate to the counterelectrode. The 
mechanism of conduction in the metal 
oxides is also different. In cuprous 
oxide the charge carriers are “holes” or 
electron vacancies in the lattice, while 
in titanium-dioxide semiconductors the 
charge carriers are free electrons. Fin- 
ally, the “barrier layer”, or asymmet- 
rical potential that must be surmount- 
ed by the charge carriers, apparently 
is located near the counterelectrode- 
oxide interface for the NBS type, 
while there is evidence that in the 
cuprous oxide device the barrier is 
located at the base-metal oxide sur- 
face. 1O0 
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LP Portable Radio 


] ESIGNED for newly developed 
RCA long-life batteries, this 
new portable radio can play ten times 
longer than former designs using 
conventional batteries, according to 
an announcement by RCA Victor at 
Camden, N. J. In addition to long-life 
batteries, the new model has a switch 
that reduces the power drain on the 
batteries by about 30 per cent when 
used in strong reception areas. 


Batteries are the new alkaline type 
with a “B” battery, rated at 67% 
volts used in parallel with two “A” 
batteries. The radio weighs only 3% 
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Here Is How 
Contact Springs 
Are Assembled 


Stability of contact springs in Auto- 
matic Electric Relays is guaranteed 
by this 4-step assembly technique 
which was developed from exacting 
laboratory standards and extensive 
user experience: 


Step 1—Phenol-fiber insulators are 
slow-baked to remove moisture and 
unwanted volatility 


Step 2—The dry insulators are then 
positioned with the contact springs in 
special jigs and held to exact pre- 
determined pressures 


Step 3—With pile-up under the cor- 
rect pressure, screws of carefully con- 
trolled temper and tensile strength are 
tightened to a specific torque 


Step 4—Finally, each completed 
pile-up is inspected for: 


* Proper assembly —correct components in 
the proper sequence 

Correct seating of screws 

Contact line-up —exact spring spacing 
Possible damage of materials in assembly 
Staking and correct length of screws 
Lacquering of cut ends of pile-up screws 
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Relay contact springs still drum-tight 
after 200,000,000 operations! 


After hundreds of millions of operations, throughout years 
of service, there’s not the slightest sign of shifting or 
loosening of contact springs on this typical Automatic 
Electric relay! Such exceptional performance is common 
for relays like this and other types used in many aircraft 
and industrial applications. 

Spring pile-ups on Automatic Electric relays are perma- 
nently tight! They’re made that way by exacting assembly 
techniques which guarantee uniform and consistent ‘make 
and break’—even when extreme temperature, humidity 
and vibration conditions are present! That’s the kind of 
performance that increases relay dependability and pleases 
the most exacting relay users . . . the kind they know they’ll 
get when they order genuine Automatic Electric relays! 

For relays you can trust, specify Automatic Electric— 
products of controlled production . . . for built-in stability, 
and for consistent performance. 


RELAYS | SWITCHES 


AUTOMATIC =a 


CHICAGO 









of product or process 


dependable timing 


Widely used in industrial controls for heat treating, 
for the control of plastic and injection molding, 
lapping, induction heating, mixing and agitation, 
purging gas fired ovens etc. — where accuracy of timing 
improves quality, reduces supervision or vitally protects the process or 
equipment itself — the Cramer Type TEC Time Delay Relay 
provides an adjustable time delay between the 
operation of a control circuit and the subsequent closing or 
opening of a load circuit. Designed for dependable, 


trouble-free service . . . compact construction 


. extremely accurate. 


For complete details of the Type TEC 
and other dependable Cramer 
timing instruments — send today for 


copy of new Cramer Catalog. 


THE R. W. CRAMER CO., INC. 


BOX 8, CENTERBROOK, CONN. 


lb complete with batteries, and is 
6 in. high, 9 in. wide, and 2% ijn. 
deep. The new alkaline “B” battery 
is shown above beside the standard 
battery emphasizing its space-saving 
contribution. The location of the two 
“A” batteries is shown in the view 
with the back of the receiver removed. 
The antenna is completely built in. 

OOd 


ABSTRACT 
and 


COMMENT 


Magnetic Recording 
In Megacyecle Range 


N A paper presented before a re- 

cent I.R.E. meeting, Leonard 
Beck, Avion Instruments Co., Para- 
mus, N. J., stated that for a long 
time it was thought that the upper 
limit of the audio band, 20,000 cycles, 
was also the upper limit for magnetic 
recording. He then outlined the sup- 
posed reasons for this upper limit 
and described an investigation that 
showed the limits to be much higher. 

The chief factors were thought to 
be that the speed with which the 
magnetic recording medium could be 
moved in respect to the recording 
head could not exceed certain limits, 
and that the size of writing detail in 
the magnetic medium would remain 
a finite spot size beyond which writ- 
ing would not be possible. However, 
it has been possible to record in ex- 
cess of 3 mc without excessive speeds, 
and with good accuracies and dy- 
namic response. 

The recording system used con- 
sists of a precision machined cylinder 
rotating in a completely sealed hous- 
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DEMANDS 


TR Th ES 


PRS US 


Technique of Western Felt production and 
processing has built an enviable 


reputation for engineering precision. 


Chemical specifications must be perfectly 


met—parts from wool softness to rock 
hardness are cut to close tolerances. 

As an extremely versatile material 
Western Felts are resilient, flexible, 
compressible. They resist oil, water, heat, 
age—do not ravel, fray or lose shape. 
New uses found daily. It pays to 


depend on Western Felt. 


Check Possible Uses for Your Product 

e Excluding dirt, grit, dust e Retaining lubricants 

@ Thermostatic insulation ¢ Isolating vibration Sheet and Roll Felt Manufac- 
e Cushioning shock e@ Padding, packing, seals eee ee 
e Air and liquid filters e Gaskets, channels, etc. Military Specifications. 

e@ Grinding, polishing, etc. @ Weight reduction 


@ Instrument mounts 


ae ee 


4035-4117 Ogden Ave., 
Chicago 23, Illinois 


Branch Offices in Principal Cities 


WORKS 


MANUFACTURERS AND CUTTERS OF WOOL FELTS 
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NAME 


COMPANY 


ADDRESS 


corrosion in all tapped 
threads. It permits 
cleaner, more functional 
product design... 


it may save you 
many a sleepless 
night. Why not 
look into it? 


wear, stripping and 


this 


HE-COM 


insert 


will give you 





More and more products 
are being improved by the 
inclusion of Heli-Coil screw 
thread Inserts. Case his- 
tories are graphically pre- 
sented in HMELI-CALL, a 
periodical which is yours 
for the asking. Use the 
handy coupon to get your 
copy regularly. 


“Reg. U.S. Pat. OF 


HELI-COIL CORPORATION 





a gence 


288 SHELTER ROCK LANE, 





DANBURY, CONN. 


(CD Please send catalog, giving full engineering specifications 


( Please send Heli-Call, a free case-history periodical 


cerita 








STATE. 










ing. A set of recording heads are 
placed close to but not in contact 
with a thin layer of magnetizable 
material covering the cylinder. Mul- 
tiple-unit magnetic recording heads 
are mounted in the housing so that 
each of the nine heads covers g 
narrow band around the cylinder, 
The design is such that the same 
magnetic head can be used both for 
recording the information in a chan- 
nel and reading it out. 

The cylinder carrying the magnetic 
materia] is 4 in. in diameter and igs 
driven at 3,600 rpm by a motor 
through a flexible coupling to mini- 
mize vibration. Also, the housing in 
which the rotating parts are con- 
tained is shock insulated from the 
base plate on which it is mounted. 
The rotating cylinder is machined 
and mounted so that runout of the 
drum is only 0.0001 in. 

The unit has a packing factor of 
200 pulses per inch. The current flow- 
ing in the head during one typical 
recording operation consisted of one 
microsec pulses of alternate polarity 
at a 150-ke rate. The voltage appear- 
ing in the magnetic head when the 
reading operation is being performed 
is proportional to the derivative of 
the flux recorded in the cells. 

Pulses were recorded and read out 
at a 150,000 pps rate. This does not 
represent the upper limit obtainable 
for operating speed, nor does the 
200 pulses per inch represent the 
highest packing factor obtainable. 
Other devices presently under devel- 
opment are expected to exceed these 
figures by significant amounts. 


Use in Computers 


Such a magnetic recording storage 
system can be used to store informa- 
tion in either digital or analog form. 
Digital types are particularly useful 
in computers for storing commands, 
tables and results of computations. 
Analog type recording, which is es- 
sentially the form of recording for 
audio signals, is used when it is de- 
sired to faithfully store information 
that is available as a function of time. 

For digital recording, each channel 
is divided into a number of cells. 
The magnetic material in each of 
these cells is saturated in either a 
positive or negative sense, depend- 
ing on the direction of current flow 
through the head relative to the di- 
rection of cylinder motion. The posi- 
tively saturated cell can be identified 
as “1” and the negative as “0.” Thus, 
information is handled with binary 
representation. 

No erasing operation is needed in 
this type of recording. There are 
only two posible conditions for each 
cell after the unit is placed in opera- 
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PROVED IN SERVICE --- 

Machine designers know they are com- 
petitively priced—all are interchangeable 
with conventional non-sealed bearings. 

Because SSF pioneered in the sealed- 

bearing field —the first to incorporate effective 

seals within the standard SAE width bearing 

—designers have come to depend on this store of 

engineering knowledge built into each Red Seal Bearing. 

They know, too, that the team-work of csr field-engineers and 

design-engineers at S(s’s headquarters are theirs for the asking. 

RED SEALS ARE ALSO AVAILABLE SIF INDUSTRIES, INC., PHILADELPHIA 32, PA.— manufacturers 
WITH SNAP RINGS AND METAL of ser and HESS-BRIGHT bearings. 

SHIELDS—ANY COMBINATION 


OF THESE THREE MN 
FEATURES ARE AVAILABLE \“ B 


Ni <&— SNAP RING 


RED SEAL Vly 


i ~METAL SHIELD 
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new waterproof 
Push Button Switch! 


2 Insert switch body through 
back of panel. 


That’s all there is to it! You’ve installed 
this new Riverside push button switch that 
actually opens and closes circuits under- 
water . . . functions perfectly from 65°F. 3 





Screw protective cap over 


below zero to 165°F. above . . . defies salt pushbutton end of switch. 


spray and withstands shock and vibration! 


Yes, the switch must do all that to meet tough military “‘specs” .. . 
but it’s ideal for your low current applications as well. Its continuous 
rating is 10 amperes at 15 volts D.C., 30 volts D.C., or 125 volts A.C. 
It’s single throw, one circuit, available either normally “open” or 
normally “closed”. Switch body is encased in a specially developed 
rubber compound. Waterproof lead wires are vulcanized into the 
rubber case, becoming integral with the assembly, as does the switch 
mechanism itself. Waterproof connectors are assembled to the leads 
when required. 


Perhaps you can use this switch right in its present form. If not, 
our engineers will be glad to design variations to suit your particular 
problem. We’re specialists in the design and manufacture of all 
sorts of intricate electrical devices and assemblies . . . and we’ll be 
happy to help solve your problem, as soon as we hear from you! 
Why not write, today? 


Waterproofed Toggle Switches, too! 


Complete line of standard models, 
same rigid “specs” as above. Up to 
200 amp. rating, various toggle and 
mounting arrangements. Write for in- 
formation. 





5 iverside Manufacturing 


AND ELECTRICAL SUPPLY COMPANY 


10227 MICHIGAN AVENUE e DEARBORN, MICHIGAN e PHONE Tiffany 6-6800 


WIRING HARNESSES AND ASSEMBLIES e CORD SETS e HEATER AND EXTENSION 
CORDS e ELECTRICAL SWITCHES e RELAYS e« MOLDED RUBBER PRODUCTS 





tion. The recording current level is 
such that either digit will record Over 
either digit stored in the cell. 

For analog recording, the magnetic 
material is not saturated. Instead, the 
amplitude of each cell is regarded as 
divided into a finite number of levels 
depending on the saturation prop- 
erties of the magnetic material and 
the inherent noise of the system. With 
the nine-channel recorder operated on 
an analog basis, the signal-to-noise 
ratio was 30 to 1. Analog operation 
requires an erase step because the 
magnetic material must be in a 
neutral state before recording. There- 
fore, for analog operation, each chan- 
nel is supplied with an erase head. 

O00 


Tube Industry Saves 
Critical Metals 


PRODUCTION of radio-television 

and electronic components during 
the past year was maintained at a 
remarkably high level despite mate- 
rial shortages and a lower output of 
receivers, according to the annual re- 
port of the RTMA Parts Division. 
Chairman R. G. Zender, vice presi- 
dent, Lenz Electric Manufacturing 
Co., Chicago, stated in his report sub- 
mitted during the 28th annual RTMA 
convention: 

“Conservation techniques develop- 
ed by the industry since the outbreak 
of the Korean War were largely re- 
sponsible for the ability of parts man- 
ufacturers to continue to meet both 
military and industrial requirements 
in practically all categories.* Occa- 
sional shortages of particular types of 
components occurred during the year, 
but on the whole end-equipment man- 
ufacturers were able at all times to 
obtain the components they required, 
both for defense and civilian produc- 
tion. Similarly, while some shortages 
of particular components were re- 
ported in 1951 by parts jobbers and 
dealers, this condition was rectified 
by improved distribution methods sug- 
gested by RTMA with the coopera- 
tion of the Better Business Bureau 
and relaxation of government controls 
by the National Production Author- 
ity.” 

The work of the tube manufactur- 
ing industry in substituting critical 
materials was cited in the annual re- 
port of the RTMA Tube Division, 
presented by Chairman R. E. Carlson, 
vice president, Tung-Sol Electric Inc. 
This substitution resulted in savings 
of the most critical metals and has 
enabled the industry to meet its re- 
quirements for both military and civil- 
ian production. A Committee on Criti- 
cal Materials also has worked to 





* See bibliography in April 1952, page 324. 
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An important part of Moraine’s operations is a 
continuous program of engineering research 
and production improvements. 


This program, supported by Moraine’s expe- 
rience and knowledge, each year broadens the 
range of application of Moraine metal powder 
parts by making it practical to work to closer 
tolerances and to produce more complicated 
designs. 


Moraine has demonstrated to many industries 
its ability to produce metal powder parts for 
them .. . faster and at lowered costs. 


TORTI la pena 
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Need Precision Stamped Sub-Assemblies? 


Then check these 


three-way facilities... 


If you need precision stamped assemblies, here is a completely inte- 
grated production service for speeding output and reducing costs. 
Volkert assumes full responsibility—from creative die engineering 


to parts sub-assembly—with this unique three-way service: 


1. TOOLING... Volkert has an enviable 
reputation for its ability to design and 
build multi-stage dies. Cost-saving 
dies like the 13-stage die shown here 


are not uncommon. 


2. AUTOMATIC PRODUCTION... -Mil- 
lions of Volkert stampings are turned 
out each year to exacting-tolerances. 
Modern, automatically-operated 
presses make for low-cost production; 
rigid inspections maintain quality at 
all stages. 


3. ASSEMBLY....Experienced assemblers 
work with the best of equipment— 
help keep output high. Emphasis is 
always on precision. Volkert-built jigs 
and fixtures guarantee the quality of 
all Volkert assemblies. 


'*Now...20% greater capacity! The same high 
quality work with even quicker delivery dates! 







For design...tooling... production and assembly of precision stampings 


its Volkert 


258 











Want to learn more about Volkert? 
A 16-page brochure, “3-Way Facilities for Precision 
Stampings” describes Volkert’s facilities and 
abilities. Write for your copy today. 


JOHN VOLKERT METAL STAMPINGS, INC. 
222-34 96th Avenue, Queens Village 8, L. I., N. Y. 


obtain recognition from the armed 
services of substitute materials jp 
JAN tube specifications, the report 
pointed out. Oog 


Radio Industry’s 
Conservation Program 


Total U. S. supply of critical 
materials estimated for 1952, 


N a concluding report of the Ma- 
l terials Bureau of the Advisory 
Council of Radio-Television Manufac- 
turers Association, Chairman Lewis M. 
Clement calls attention to the substan- 
tial savings in critical materials made 
as a result of the program of this 
group. Plans made by this group at 
the time it began to function, and an 
interim report have already been pub- 
lished.* This concluding report shows 
estimated savings for 1952 and con- 
cludes with a helpful estimate of the 
total U. S. supply for a number of 
metals important in electrical prod- 
ucts. According to the chairman’s re- 
port: 


The industry has continued to make 
progress in the conservation of metals 
and much of the fundamental work 
which has been going on, directed to 
conservation of materials, has been re- 
flected in the radio and television re- 
ceivers produced in 1952. The use of 
electrostatically focused picture tubes 
has found quite general use and will 
undoubtedly replace the electromag- 
netically focused tube in the near 
future. Copperweld wire has replaced 
copper wire for hook-up purposes in 
many receivers. Copper and steel are 
being used in power transformers in 
smaller quantities. Because of the in- 
creased supply of selenium, trans- 
formerless types of sets are being used 
more generally. Less steel is being 
used in chassis, brackets, etc., by the 
use of thinner gauge materials and 
more economical designs. 

The JTCrit Committee on Critical 
Materials, Joint Electronic Tube Engi- 
neering Council and the Tube Indus- 
try have continued to make great 
strides in the reduction of the use of 
nickel and other critical materials. Re- 
ceiver tubes today, in most instances, 
use less than 50 per cent of the nickel 
used in tubes before 1950. Transmit- 
ter, Component and other sections of 
the Material Bureau and the special 
apparatus and component industries 
have made significant progress in the 
reduction in the use of materials, 
critical and non-critical. This has been 
done in general without reducing 
quality, life or reliability of the prod- 
ucts. 

As the work progressed, it became 


*See ‘‘Conserving Critical Materials,’’ April 1951, 
p. 124, and ‘Saving Critical Materials,’ Dec. 1951, 
p. 102. 
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automatic 
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Every year more manufacturers 
with large mass production requirements have 
chosen A-MP—now more than 100 million A-MP terminals 


are pressure-crimped to wires every month. 


This new A-MP automatic terminator provides increased speed* 


of application to the other proven advantages of solderless 


terminals. 


SEND FOR SPECIAL AUTOMATIC MACHINE CATALOG! 
ee a) | 


*Non-insulated A-MP terminals and 
TaD Ete Ui) 


connectors can be applied to 
IN YOUR PLANT! rates up to 4,000 
* 
terminations 


per hour! 
AMP Trade-Mark Reg. U.S. Pat. Off 


AIRCRAFT-MARINE PRODUCTS, INC. 
2100 Paxton Street, Harrisburg. Pa. 
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Fastener Problem 


of the Month 





Calculating machine shaft assembly 


August, 1952 









TAPER PINS 


PROBLEM: Fastening parts to the main shaft on a calculating machine re- 
quires a firm precision fit. Using taper pins, holes had to be reamed—one at a 
time. Insertion pressures necessary to properly seat the tapered pins often bent 
these shafts, which required a straightening operation after assembly. Victor 
Adding Machine Co., designing their new line of Super-Quiet Custom adding 
machines, looked for a faster, lower cost, more satisfactory fastening method. 


SOLUTION: The Rollpin provides 
all the advantages Victor hoped to 
find, Rollpin is a hollow, split, cylin- 
drically formed pin with chamfered 
ends. It is easily inserted without 
damage to the main shaft and holes 
are now drilled three at a time. No 
reaming is necessary. Deliberately 
oversized in relation to standard 
fractional drills and compressed as 
it is inserted into a hole drilled to 
normal production tolerances, the 
Rollpin is self-locking, because it 
exerts constant pressure against the 
hole wall. Rollpin performs similar 
fastening functions in the adding 
sector and accumulating arm assem- 
blies of the new Victor machines. 
Victor reports substantial assembly- 
time savings. 


ROLLPINS 











ESNA can provide a sound, practical answer for your most difficult fasten- 
ing problem. Mail our coupon for design information on Rollpin and other 


ESNA self-locking fasteners. 


Se nara soln 
| Dept. R9-822, Elastic Stop Nut Corporation of America 7, Fa | 
| 2330 Vauxhall Road, Union, N. J. P 
| Please send me the following free information: | 
, [_} Rollpin Bulletin [] Here is a drawing of our product. | 
[] AN-ESNA Conversion What fastener do you suggest? 
Name Title 
| Firm ; 
Street 
City State 








Table I—Table Radio Receivers 
Metal used in lb per receiver 
1950 1951 1952 


Aluminum 0.336 0.248 0218 
Brass 0.312 0.302 0.266 
Cadmium 0.002 0.002 0.003 
Cobalt 0.025 0.025 0.015 
Copper 0.315 0.315 0,393 
Iron, steel 3.420 3.420 3.59] 
Lead 0.035 0.046 0.093 
Nickel 0.049 0.035 0.027 
Tin 0.061 0.050 0.025 
Zinc 0.000 0.000 0.008 


Table Il—Television Receivers 
Metal used in lb per receiver 


1950 1951 1952 


Aluminum 0.900 1.000 0.928 
Brass 1.728 1.897 1.218 
Cadmium 0.009 0.019 0,005 
Cobalt 0.096 0.001 0.032 
Copper 6.542 6.000 2.840 
Iron, steel 36.917 29.990 28.859 
Lead 0.118 0.106 0.434 
Nickel 0.213 0.185 0.107 
Tin 0.191 0.159 0.123 
Zinc 5.085 1.447 0.388 


Table I1I—Estimated Metal 
Usage in Radio and Television 
Receivers 
tons per year x 1000) 

1950 1951 1952 


Aluminum 6.23 5.91 3.14 
Cadmium 0.28 0.22 0.12 
Cobalt 0.63 0.40 0.22 
Copper 40.49 30.80 12.95 
Lead Lis 0.92 1.79 
Nickel 1.28 0.91 0.45 
Iron, steel 224.12 170.06 118.92 
Tin 1.06 0.80 0.53 
Zinc 15.63 11.51 5.75 


apparent that savings could be real- 
ized most quickly by making use of 
the day-to-day changes suggested by 
engineering and manufacturing people 
and incorporating them immediately 
into current designs, rather than stop 
for a redesign of the equipment. When 
new designs of special equipments are 
made, they will incorporate many of 
the suggestions which have been made 
to conserve material without affecting 
performance, reliability or life. 

In order to obtain information on 
the use of materials for 1952 for the 
radio and television industry and to 
make the collecting and correlating 
of the information easy for the end 
manufacturers to assemble, the Com- 
ponent Section, in cooperation with 
the component manufacturers, pre- 
pared information on the material con- 
tent in pounds per thousand units for 
each of a series of typical components. 
This information, together with a 
questionnaire made up in similar form, 
was sent to a number of representative 
manufacturers who reported the unit 
material use on a few of the six typical 
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More and more—engineers, 
designers, production men and 
purchasing officials have come to 
regard Plasticord and Plasticote 
Wires and Cables by Chester as 
the standard of comparison. This 
is because every inch of these 
dependable insulated conductors 
is made to conform to exacting 
quality controls that assure long 
service life, and performance as 
specified by the factory. That’s 
the reason electrical men, every- 
where, look for the Chester 
trademark when they’re looking 


We we roe ssi 4 for the best! 
“ha says— ‘ 


Our new catalog is a complete guide to 2 
plastic insulated wire and cable for every a 
purpose. Write for a copy of this impor- 3 


tant data compilation for your files today. 


CHESTER CABLE "COR 


C Re B38. ee, N..&- WwW YORK 


MANUFACTURERS OF QUALITY WIRES AND CABLES FOR EVERY REQUIREMENT 
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Ste 
YOUR 
SHEET-METAL 
DEPARTMENT 


Without any capital 
investment on your part, 
you can expand your 
facilities to include a 
plant completely 
modernized in 
equipment and 
operation, and personnel 
thoroughly experienced 
in sheet metal design 
and fabrication. 
Facilities are ready to 
produce the parts and 
assemblies you need—= 
to your specifications. 


STEEL PRODUCTS CORPORATION 
308 PILGRIM ROAD 


MENOMONEE FALLS, WISCONSIN 
(MILWAUKEE DISTRICT) 





receivers. The information received 
was correlated and the average unit 
metal use for the two typical receivers 
is shown in Table I and II, and com- 
pared with the unit metal use in 1959 
and 1951. 

Table III is a summary of the est. 
mated usage for ten metals in the pro- 
duction of radio and television receiy- 
ers for 1952 in comparison with the 
estimated use for 1950 and 195]. 


Total Available Supply 


Best information available to the 
committee at the present time on the 
availability of these and other impor- 
tant metals is summarized in the fol- 
lowing data. Where available, some 
indication of future expansion is in- 
cluded also. All figures are in tons, 


Aluminum. Total for production, net 
imports and secondary combined. 


1950 1,125,383 
1951 1,258,700 
1952 1,345,000 


Supply-demand situation may not 
show improvement until early 1953 
because of anticipated defense needs, 


Cadmium. All controls lifted in May. 


1950 5,238 
1951 4,605 
1952 5,095 


Cobalt. Belgian Congo is principal 
source. 


1950 4,975 
1951 5,631 
1952 7,230 


DPA announced expansion goal 
calling for 10,000 tons by 1955; half 
of expansion will be from domestic 
sources through increased recovery in 
copper and nickel refining. 


Copper. Net supply available to man- 
ufacturers. 


1950 2,195,000 
1951 2,170,000 
1952 2,326,000 


NPA pointed out in May that supply 
may remain tight for the next year or 
two. 


Lead. Total available including scrap 
and imports. All controls lifted in May. 


1950 1,437,000 

1951 1,102,000 

1952 1,195,000 
Nickel. More than 90 per cent im- 
ported. 

1950 101,260 

1951 103,085 

1952 121,050 


International Nickel indicated that 
an expansion in production of about 
30 per cent is expected in 1954. Other 
suppliers also report increased pro- 
duction. 


Steel ingot. 
1950 98,836,000 
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*"DB” WIRE CONNECT " 
braof 


¢Solderless ¢ Vibration-proof ¢« Weathe 
@ Long Skirt ¢ Available in the four stande 


*"DB” Wire Connectors are a new addition 
to the DUTCH BRAND line making it 
possible to buy all your electrical tape pull-oyt and vilration. They are weather- 
requirements along with wire connectors on proof and molded with long skirt to give 
one order... through one source of supply. full insulation protection. They are U.L. listed. 


“DB” Wire Connectors are carefully made Just speclfy DUTCH BRAND. 
* “DB” stands for DUTCH BRAND 


DUTCH BRAND ELECTRICAL TAPES 


DUTCH BRAND PLASTIC a 


PLASTIC Tape is super thin, zi = ie FRICTION TAPE ve neo ees 


has up to 200% stretch, has t)s5 TS 
high dielectric strength ond See Ae DUTCH BRAND Friction Tape is the 
it conforms readily to irreg- Sa a quality produnt which enjoys on-omt- 
vlor shaped surfaces. Per- VMs able reputation for performance. It is 
fect for application where ' ‘ long lasting, sticks tight, tears straight, 
space is limited. It resists \ wraps neatly, does not ravel and has 


weether, woter, oils, acids tensile strength to exceed requirements. 


and corrosive chemicals. It 

is available in regular 

007” thickness and heavy 

duty .010” thickness for 

winding heavy cables, heavy 

electrical harness and for 

vse with power driven tape winding = an 

machines. It is packaged in master 

shop packages, in counter displays en oA My DUTCH BRAND 
ond Jr. shop packages for “Tool Kit” ey i aa as RUBBER 


size rolls. INSULATING TAPE 


DUTCH BRAND Rubber Tape 
fuses instantly without heat and 
has the strength and stretch for 
good joints. It resists up to 18,000 
volts through a single thickness 
and contains no corrosive chemi- 
cals. It is durable and easy to use. 


VANCLEEF BROS INC. 


ae eM ey 


PLACE rise tall 


7800 WOODLAWN AVE. * CHICAGO 19, ILLINOIS 


ORDER FROM YOUR JOBBER 
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North standard dial 


telephones are avail- 


able in desk sets, wall 
sets and the new com- 
pact *‘pin-up"’ type. 
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The advantages of private intra-plant automatic tele- 
phone service are provided simply and at low cost 
by a North Pak-eXchange. Code calling (up to 36 
numbers) or voice paging are optional. 

Operated by relays, this system comes in a compact 
cabinet designed for easy mounting and simple con- 
nections. It is completely wired, with screw terminals 
so that anyone familiar with wiring can connect the 
three-wire lines to telephone instruments through- 
out an office, school, institution, factory or shop. 
The system is unattended, operating on 50 volts D.C. 
provided by a 2.5 amperes battery eliminator which 
can be plugged in to any standard 110V 60 cycle 
circuit. Standard dial telephones are used to operate 
specially arranged groups of North Telephone Relays 
of the type which serve year in and out in some of the 
country’s finest public telephone exchanges. Available 
in two sizes, one with maximum of 20 lines 6 links, 
the other with 40 lines. May be equipped with any 
number of lines from two to capacity. 


Any Competent Electrician Can 
Install a NORTH Pak-eXchange 


Originators of ALL RELAY 
Systems of Automotive Switches 


530 South Market Street « Galion, Ohio, U.S.A. 


-eXchanges 


Complete Relay-Operated 
Switchboards Available 
in “Packaged” Units 
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195] 105,145,000 

1952 112,300,000 
Tin. A drop in imports is responsible 
for the decreased supply. 


1950 135,672 
195] 87,471 
1952 79,085 


Zinc. Increased domestic production 
just about offsets decreased imports. 


1950 1,066,000 
195] 1,020,000 
1952 1,075,000 


Africa now produces 5.5 per cent of 
free world supply and production js 
being increased. 


Magnesium. Primary plus secondary. 


1950 23,033 

195] 18.914 

1952 110,000 
Manganese. 

1950 1,864 

1951] 1.836 

1952 2,100 
Molybdenum. 

1950 14,240 

195] 19,700 

1952 22,000 
Germanium. 

1950 2 

1951 25 

1952 25 


Tungsten. Additional supplies of ore 
and concentrates are becoming avail- 
able in this country and in Korea 
which will result in an easier supply. 


Selenium. Supply to the rectifier in- 
dustry has improved since selenium 
was put under allocation. 


Government to Use 
Industry Standards 
Under New Policy 


‘NERMING it possibly the most 
‘| important forward step ever 
taken by the Federal Government in 
standards work, Thomas D. Jolly, vice 
president in charge of engineering 
and purchases, the Aluminum Com- 
pany of America, recently declared 
that the government’s newly-an- 
nounced policy of using the standards 
of private industry in its buying, in- 
stead of writing its own specifica- 
tions, can save millions of dollars and 
countless hours of waste motion. Mr. 
Jolly spoke from personal experience 
since he has at various times served 
the Hoover Commission and the mili- 
tary services as an advisor on pur- 
chasing policies and procedures. 

He quoted a new Federal directive 
produced jointly by the Munitions 
Board and the Federal Standards 
Branch as reading: “Nationally recog- 
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IRON PIVOT BEARING 
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NICKEL SILVER 
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BRONZE YOKE LINK 14¢ 





IRON HUB SPROCKET 85¢ 
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THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION *® SAGINAW, MICHIGAN 
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Have you Heard 
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ABOUT NEPCO’S LITTLE COMMUTATOR 
THAT DOES A GREAT BIG JOB! 


It is just half the size of an inch and made like 


a watch. 


This Baby is ready to give you high-power 


transmission . . 
performance. 


. ease of assembly and increased 
Send us your specifications today. 


Yes sir! This Baby is the commutator for your 
small, critical, high performing motors. 


THE NIPPERT ELECTRIC PRODUCTS COMPANY 
Manufacturers and Designers of Precision Built Commutators 
1759 W. MOUND ST. + COLUMBUS 4, OHIO + PHONE RA. 1116 





FOR THOSE 7/GHT SPECIFICATIONS 


EVERY DESIRABLE CHARACTERISTIC 


Smallest in size. 

Sealed in Silicone. 

100% impervious to moisture and salt 
spray. 

Complete welded 
terminal to terminal. 
Temperature coefficient 0.00002% per 
degree C. 

Ranges from .05 Ohms to 55,000 Ohms, 
depending on type. 

Tolerance .1%, .5%, 1%, 3% and 5%. 
RH Types — Silicone sealed in a die-cast, 
black anodized radiator finned housing 
and mounts on sub-panel for maximum 
heat disipation. 


construction from 


@ Prompt Delivery. 


e@ Let us quote on your immediate needs. 


Phone, wire or write George Risk 
Telephone 2139 — 2501 T3th Street 
For Price & delivery 


(We also manufacture deposited carbon resistors) 
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25-Watt 
Type RH-25 









50-Watt 
Type RH-50 


2-Watt 


Type RS-2 
Type RS-5 






5-Watt 


pete Ty 


SLRs 





10-Watt Type RS-10 


“DALOHM” 


MINIATURE PRECISION 
RESISTORS 





















MANUFACTURED IN 
ACCORDANCE TO 
JAN-R-26A Specifications 
Characteristic G' 


Columbus, 


Nebraska 


nized industry and technical society 
standards and specifications shall be 
used to the maximum extent prac- 
ticable in the development of Fed- 
eral and military specifications and 
standards.” 

Mr. Jolly hailed this as an almost 
complete reversal in attitude by fed- 
eral agencies, and said that it meant 
the government no longer would 
write its own specifications for such 
articles of common use as chairs, 
pencils and photographic equipment, 
but will now accept the standards of 
qualified manufacturers. 

He indicated that the American 
public does not realize how big and 
complex the problem of military pro- 
curement is, or how much work has 
been done to improve it. He spe- 
cifically praised the progress made in 
a Federal Catalog System which 
contains 2,500,000 items. The catalog 
of military items will be finished in 
1953, and a_ civilian counterpart 
should be finished in 1954 or 1955. 

Standardization of purchases, not 
centralization, he said, is the answer 
to the government's procurement 
problems. After a certain point, bulk 
buying no longer produces a_ price 
advantage because manufacturers do 
not want to work entirely on govern- 
ment orders. 

After pointing up the evils that re- 
sult when government does not use 
industry standards, Mr. Jolly took 
industry to task. He cited one exam- 
ple where the U. S. Navy found 1,181 
duplicate stock numbers on a single 
ball bearing it buys from different 
manufacturers. By eliminating the 
duplications on identical bearings, the 
Navy has reduced its replacement 
stock on this one bearing from 300,- 
000 to 16,500. “Common sense and 
all past experience,” he said, “de- 
mand that private industry build up 
a comprehensive, integrated set of 
national standards for use by military 
procurement agencies.” ooo 


New Movie Sereens 
Offer Promise 


FACE-LIFTING for the movie 

was predicted in reports on new 
developments in motion _ picture 
screens that were presented recently 
at the 71st Semiannual Convention of 
the Society of Motion Picture Theater 
and Television Engineers in Chicago. 
Described were the new RCA 
Synchro-Screen installation that pro- 
vides a luminous stage setting for 
motion picture presentation in place 
of the conventional black masking 
around the picture, and the Cyclo- 
stereoscope system that permits view- 
ing three- dimension of color or black- 
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(avlord Boxes (ive You Extra Sales Messages 
Theyre lraveling Billboards 


It’s the unseen quality 
Shain containers carrying your trademark, sales message or slogan provide that gives you the extra 


ba margin of safety in 
extra sales contacts. And they provide unusual opportunity for seasonal merchandising wn at saree 
or special promotion deals. 


Because good first impressions are good business it pays to ship your products in 
distinctive Gaylord Boxes. 


For helpful information on “advertising on the move” get in touch with your nearest 
Gaylord Sales and Service office. 


GAYLORD CONTAINER CORPORATION 


General Offices: SAINT LOUIS 


CORRUGATED AND SOLID FIBRE BOXES e FOLDING CARTONS e KRAFT BAGS AND SACKS e KRAFT PAPER AND SPECIALTIES 


New York © Chicago « San Francisco « Atlanta « New Orleans « Jersey City © Seattle « Indianapolis « Houston « Los Angeles « Oakland « Minneapolis « Detroit « Columbus 
Fort Worth « Tampa e Dallas « Cincinnati « Des Moines ¢ Oklahoma City « Portland « Greenville « St. Louis ¢ San Antonio « Memphis « Kansas City « Bogalusa « Chattanooga 
Milwaukee © Weslaco « New Haven « Amarillo « Appleton « Hickory « Greensboro « Sumter « Jackson « Miami « Omaha « Mobile « Philadelphia « Little Rock « Charlotte « Cleveland 
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MATERIAL PROBLEM 
GOT YOU TIED UP? 
Give FELT a chance 
to solve the puzzle! 


will astonish | 






om 


gasoline, or other petroleum products... 
to sun, moisture, heat, cold...with no ill effect. “~ 
ese! or to & Fite... 

You can use it as an abrasive or as a high finish polisher 
You can get it from FELTERS in any color or shade in the 


You can use it to 


Feog| || [full range from black to white... 


! i 





We can 





as you wish Jin any thickness, consistency, size or shape. 
And Gs we will deliver it promptly...in any 
quantity you may need, ship it tovouinthe most 
convenient form for your requirements. ..20% 2 
in rolls, strips, by the square yard...or in cut parts to 
meet your most exacting size-and-shape specifications. 
Coupen TODAYS 


The FELTERS COMPANY 


Manufacturers of Unisorb for Machine Mounting 
210-EM SOUTH STREET, BOSTON 11, MASS. 










Gentlemen: Please send me details on Felters Felt and Felters 
Precision Cut Felt Parts. | have the following material problem: 


Name & Title 


Company........ 


Address 


City & State... 
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and-white pictures without the need 
for special glasses. 

The report on the RCA screen, co. 
authored by Benjamin Schlanger and 
William A. Hoffberg, its designers 
and Charles R. Underhill, Jr., of the 
RCA Victor Div., pointed out that 
the black masking conventionally 
used to frame movie screens is 4 
“glaring” example of a condition 
which opthalmologists regard as tir. 
ing, if not actually injurious to the 
eye. 

The Synchro-Screen consists of 
picture screen surrounded by wings 
and panels that are set at an angle 
to pick up diffused light and color 
from the projected picture. Light in- 
tensity and dominant hues picked up 
by the luminous surrounding vary 
with changes in light and dominant 
color in the picture. 

The results were said to include 
reduced eye strain, effect of better 
color in the image, and an illusion of 
increased picture size and _ realism. 

The Cyclostereoscope system was 
developed by Francois Savoye of the 
French National Cinema Centre, and 
was reported in a joint paper pre- 
pared by W. Wheeler Jennings of 
Chicago, and Pierre Vanet of Paris. 
This system uses a rotating conical 
grill moving around the surface of the 
screen. This permits direct viewing 
of stereoscopic “pairs” as _ separate 
pictures—one appearing to the right 
eye and the other to the left. 

The grill consists of 108 alumi- 
num bars, each set on geometric 
lines at an angle of 20 degrees to 
the screen. The angle of vision from 
the screen is 40 deg, and the correct 
viewing distance is 242 to 6 times the 
width of the screen. Such screens 
have been used in Europe for several 
years, and its inventor is now engi- 
neering a theater-size version for a 
500-seat auditorium. oogo 


Engineering Index 
Reprinted 

NNOTATED references _ pub- 

lished in the Engineering Index 
provide a comprehensive digest of 
vital information on technical, scien- 
tific and economic problems with a 
thorough coverage of all branches of 
engineering. Volumes of the original 
edition are now no longer available 
for earlier years, but reprints have 
just been issued. Reprints of _ the 
1928-1932 volumes are priced at 
$300.00 for a complete cloth-bound 
set or $70.00 for a cloth-bound vol- 
ume covering a single year. Reprints 
of the 1933-1949 volumes are $900.00 
per set or $60.00 per year. Volumes 
are obtainable from Johnson Reprint 
Corp., New York 10. ooo 
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'HIPERSIL CORES 





helped us design 99;35% Perfect Amplification!” 


McIntosh Engineering Laboratory, whose new output 
circuit is the first major advancement in years of audio 
amplifier design, credits Hipersil Cores with a vital 
contribution to its development. 

“Hipersil Cores reduced the weight of our driver 
and output transformers by 30 pounds; enabled us to 
cut the height of our assembly from 20 to 7 inches. 
Further, by holding losses to a minimum, these cores 
eliminated the high distortion which is characteristic 
of larger cores at low output levels.” 

You can cut size, weight and assembly costs in all 
types of electrical and electronic transformers with 
Hipersil Cores. They combine highest permeability 
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with lowest losses in a wide range of sizes, all fre- 
quencies (1 through 12 mil cores). Greater flux- 
carrying capacity and increased mechanical strength 
help to make them the best cores on the market. For 
specific information on how to apply them to your 
product, write Westinghouse Electric Corporation, 


P. O. Box 868, Pittsburgh 30, Pennsylvania. J-70630 
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with VARIATIONS? 


Thomas & Skinner can now give you 
intricate shapes in PERMANENT MAGNETS 


with tolerances often as close as +.005” 
without grinding or finishing 


The costly headaches and limita- 
tions of loose tolerances—which 
have vexed the engineer with varia- 
tions of 1/32” in permanent mag- 
net design—have been virtually 
eliminated by Thomas & Skinner, 
specialists in magnetics for more 
than half a century. 

Now your engineers can specify 
the intricate casting shapes—with 
sharply defined relief—which in the 
past have been too difficult or too 
expensive to produce. Through rad- 
ically new techniques, Thomas & 


Skinner permanent magnets are Cast 
with such close precision that little 
or no grinding and finishing is re- 
quired for dimensional accuracy. 

Call in a Thomas & Skinner en- 
gineer—let him work with your own 
development specialists—learn how 
your permanent magnet problems 
of close tolerances and intricate de- 
signs may be solved by the new 
Thomas & Skinner technique— 
now! Write today—ask for the new 
Thomas & Skinner Permanent Mag- 
net Bulletin, No. 151. 


eee Len ieee armel un) 


1120 East 23rd Street - Indianapolis, Indiana 





INDUSTRY 
STATISTICS 


Sales of 20 million home 
laundry appliances predicted 
in next 5 years. Machine tool 
output in 1952 may double 
1951 volume. 40 million TV 
sets, 600 stations may be in 
use by 1957. Steel operating 
rate expected to slump below 
85 per cent capacity for full 
year. Aluminum and copper 
curbs eased. 


Major Appliances—Sales potential 
for household washers, dryers and 
ironers is greater for the next five 
years than in any similar period in 
the industry’s history, according to 
a statement by Frederick M. Mitchell, 
president of the American Home 
Laundry Manufacturers’ Association 
and manager, home laundry equip- 
ment sales, Frigidaire Division, Gen- 
eral Motors Corporation. 

Estimates indicate that more than 
20,000,000 home laundry appliances, 
with a retail value of more than $7 
billion, can be sold in 1952-57. 
Greater receptivity by American 
homemakers to labor-saving methods, 
the fact that about 50 per cent of all 
washers and ironers in use today are 
ten years old or more, and hence are 
ripe for replacement, and the “un- 
equalled acceptance” of the newest 
of the home laundering trio, the auto- 
matic tumbler dryer, were given by 
President Mitchell as the prime rea- 
sons for his forecast of unparalleled 
business by the industry. 

Standard-size household — washer 
sales in May totalled 213,668 units 
as compared with 217,211 in April, 
according to figures for the organ- 
ization’s membership announced by 
the American Home Laundry Manu- 
facturers’ Association. The May total 
compares to an industry-wide total of 
253,942 units sold in May, 1952, a 
drop of 15.9 per cent. Automatic 
tumbler dryers sold in May aggre- 
gated 28,812, down 20.2 per cent 
from 36,109 in April, and a loss of 
10.8 per cent from 32,292 units sold 
in May a year ago. Sales of ironers 
in May amounted to 12,652 units as 
compared with 8,938 in April, up 
41.6 per cent, but were 47.7 per cent 
below 24,200 units sold in the com- 
parison month of 1951. 

Factory sales of standard-size house- 
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WILBUR B. DRIVER COMPANY 


150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 
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USE MAGNETIC CLUTCHES 


li If you have a problem of controlling machine operations and the 

source of power, be sure to investigate STEARNS Magnetic 

| Clutches and Clutch-Brakes. Automatically controlled, they pro- 
vide fast and smooth acceleration and disengagement. Having 
low inertia, they may be applied to a wide variety of jobs and are 
easily adapted to your machine requirements. 


STEARNS Magnetic Clutches are simple friction devices, 
magnetically actuated, for split-shaft or through-shaft application. 
They are available in a number of styles and sizes ranging in 
torque from .4 Ib. ft. to 30,000 Ib. ft. STEARNS Magnetic Clutch- 
Brakes, a combination of a magnetic clutch and a spring-set 
‘; magnetic brake, provide positive engagement, fast stopping, safe 
holding. 








642 $. 28TH STREET, MILWAUKEE 46, WISCONSIN 


[] Please send me literature on standard clutches. 
C Have your representative call — | have a special problem on [1] clutches (1 brakes. 
(] Please quote on attached specifications. 
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hold vacuum cleaners in May totaled 
216,969 units, compared to 201,983 
sold in May 1951, or an increase of 
7.4 per cent. May sales thus ended 
a record of decreases from the com. 
parison month in the preceding year 
which had continued without inter- 
ruption since February, 1951, accord. 
ing to industry-wide figures of the 
Vacuum Cleaner Manufacturers’ As. 
sociation. May sales were virtually a 
stand-off with April, aggregating 216- 
969 compared to 217,169 vacuum 
cleaners. 

Major appliance sales reported by 
NEMA member and reporting com. 
panies for the first 5 months of 1952 
were uniformly lower than in the 
comparison period of last year. Units 
sold for 1952 vs 1951 were as follows: 
refrigerators—1,370,103 vs 2,297,535; 
electric ranges—380,700 vs 651,197; 
electric storage water heaters—172.- 
625 vs 357,189; farm and home freez- 
ers—272,.232 vs 334,600. 


Machine Tools—Factory shipments 
index of the National Machine Tool 
Builders Association rose in May to 
a value of 322.3 as compared with 
307.9 in April and 175.1 in May of 
last year. The index is based on the 
average monthly shipments of 1945- 
46-47 as 100. Despite cancellations 
during the first five months of 1952 
at a rate of 34.5 per cent of new 
orders received, the machine tool in- 
dustry is now producing at a rate of 
over $1 billion a year, and total 1952 
output may double that of 1951. The 
ratio of unfilled orders to the dem- 
onstrated production rate, which 
reached its peak in September 195] 
with a value of 23.5 to 1, has dropped 
steadily since that time to a value of 
13.7 to 1 as of June 1, 1952. 


Aircraft—The value of backlog of 
orders reported by manufacturers of 
complete aircraft, aircraft engines, 
and aircraft propellers as of March 
31, 1952 amounted to $13,804 mil- 
lion, according to a release issued 
jointly by the Bureau of the Census 
and Civil Aeronautics Administration, 
Department of Commerce. This rep- 
resents an increase of 9 per cent over 
the $12,665 million backlog reported 
as of December 31, 1951 and a 71 
per cent increase over orders on hand 
at the end of the first quarter of 1951. 


Television Receivers—Two forecasts 
made recently by industry leaders in 
the electronics field lend emphasis to 
the tremendous prospective growth of 
the television receiver market. A short 
range forecast by William Balderston, 
president, Philco Corporation, pre- 
dicts a total of 40 million television 
sets in use and served by 600 stations 
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A railroad roundhouse puts loco- 
motives on the right track. Slater 
Rotary Switches do the same thing 
to electrons. And ensure long, de- 
pendable operation of table fans, 
lamps, projectors, and similar 
appliances. 

They're also available in pull-canopy 
models—ideal for overhead fluorescent 
lights, fans, and other hard-to-reach 
fixtures. 

Standard models and combinations 
will fit almost any circuit requirement. 
Custom-engineered, yet mass-produced 
for reasonable price, these compact 
switches will make any installation more 
dependable. 

Standard Models: +120 Single-Pole Rotary, 
#122 Two-Circuit Rotary, #130-T Sin- 


gle-Pole Pull Canopy, #132 Two-Circuit 
Pull Canopy. 


Rating: 3 amps. 125 volt, T-rated; 1 amp., 
250 volt. 

Operation: Single-Pole —2-position; 2-circuit 
—4-position, also Double Pole, Triple 
Pole, etc. Switches are gangable for 
multiple circuit operation. 

Dimensions: Pull-Canopy, 1” x 1” x 5%”; Ro- 
tary, 1” x 1” x 5/16”; both with 4” 
brass mounting stem. 

Connections: G-inch, stripped-end wire leads. 
Use reader reply card, or write for 
samples and further information. 


Single-Pole Two-Circuvit 





ELECTRIC & MFG. CO., INC. 
56th Street and 37th Avenue 
Woodside, New York 


One of the most progressive manufacturers 
of top-quality switches, receptacles, and 
other wiring devices. 
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by 1957. Citing factors to support 
this prediction, Mr. Balderston said, 
“Only 55 per cent of our population 
is being served by 109 TV stations 
that are now on the air. Within five 
years there will be 600 stations blank- 
eting this country and bringing tele- 
vision service to 90 per cent of our 
population. Over 10 million small- 
screen television sets will soon become 
obsolete and this replacement market 
will be a substantial factor in the 
growth of our industry. We are only 
beginning to feel the effects of a sec- 
ond set in the home and adding these 
factors together, it is safe to predict 
that there will be 40 million TV sets 
in use within the next five vears.” 

A long-range forecast on the future 
of television was made by Dr. W. R. 
G. Baker, General Electric vice presi- 
dent and general manager of the 
G-E Electronics Division. Describing 
the electronics industry as “a husky 
young teenager with a lot of growth 
ahead,” Dr. Baker predicted that 53 
million television sets eventually will 
be in use in the United States and 
that 2,000 stations will be on the air. 
Demand for receiving tubes alone will 
reach 500 million per year within the 
next five vears. 1951 production, 375 
million, represented a 600 per cent 
increase over the past 20 years. 


Heating Equipment—Factory ship- 
ments of oil burners during the Jan- 
uary-April period of 1952 totaled 
169,059 units as compared with 
224.681 units in the first four months 
of 1951, according to the Bureau of 
the Census. Warm air furnaces of 
the forced-air type shipped during 
the same period totaled 166,026 as 
against 215,711 units last year. 


Farm Pumps—Factory shipments of 
domestic water systems during the 
first five months of 1952 totaled 
251,787 units valued at $24.5 million 
as compared with 311,831 units 
valued at $29.7 million in the Janu- 
ary-May period last year, according 
to the Bureau of the Census, Depart- 
ment of Commerce. Of the 1952 total, 
deep-well systems accounted for 
100,523 units while shallow-well sys- 
tems totaled 151,264 units. 


Air Conditioning Equipment—Self- 
contained air conditioning units ship- 
ped during 1951 totaled 282,488 units 
valued at $93.6 million as compared 
with shipments of 257,263 units 
valued at $86.9 million in 1950, ac- 
cording to the Bureau of the Census. 
Of the 1951 total, 228,964 air con- 
ditioners were of the window-sill type, 
while 53,524 were of other types. 


Mechanical Stokers—Factory sales 
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7 BY WATERMAN 





MODEL S-11-A 
on” x S” =x 7” 
8%, Ibs. 


- 


The Model S-11-A Industrial & Television 
POCKETSCOPE is a small, compact, light- 


weight instrument for observation of repeti- 
tive electrical circuit phenomena. The 
Industrial & Television POCKETSCOPE is a 
complete Cathode Ray Oscilloscope incor- 
porating the Cathode Ray Tube, vertical, 
horizontal, and intensity amplifiers, linear 
time base oscillator, blanking, synchroni- 
zation means and self-contained power 
supply. This Industrial & Television 
POCKETSCOPE uses the new 3’’ Cathode 
Ray Tube especially developed for this 
light-weight and compact instrument. The 
Industrial & Television POCKETSCOPE can 
be used, not only for AC measurements, 
but for DC as well, inasmuch as it has 
vertical and horizontal amplifiers which 
are capable of reproducing faithfully 
within —2 db, from O to 200 KC. 


Vertical and horizontal channels: 0.ly rms/inch with 
response within —2DB from DC to 200 KC, Repetitive 
time base continuously variable from 3CPS to SOKC 
with positive sync, Intensity modulation either through 
Amplifier or direct, Blanking of return trace is optional, 
Trace expansion is at least twice screen face, Line 
voltage variations, variation of input impedances, or 
manipulations of controls do not bounce trace off 
screen. The Scope stabilizes immediately. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: 





POKETSCOPE 
WATERMAN PRODUCTS INCLUDE: 
$-4-A SAR PULSESCOPE 
$-5-A LAB PULSESCOPE 


$-10-B GENERAL POCKETSCOPE 
$-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
S-15-A TWIN. TUBE POCKETSCOPE 














Also RAKSCOPES, LINEAR 
AMPLIFIERS, RAYONIC TUBES 
and other equipment 
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WATERMAN PRODUCTS 
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EATON 

Powerful, quality 
Reliance Spring Lock 
Washers of all sizes 
and types, pre-assem- 
bled on bolts or 
screws. Spring wash- 
ers can’t come off, yet 
are free to rotate, 


permitting greater 
tightening torque. 


EATON 
Sema 


Similar to Springtites 
but with tooth-type 
lock washers for 
applications where 
the greater reactive 
force and range of 
spring lock washers 
is not required. 





EATON 
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. you can have both 


) edependable, 
enduring 


. bolt tightness 


a, 
+ “a 
ed 


/ @ fast, economical 
assemblies 


with Eaton Springlites 


and Sem4....... 


® Don't sacrifice durability or dependability of tried and 
proven bolting practice or entrust the performance reputation 
of your product to single-thread engagement devices. Enjoy 
fast, economical assembly line operations through use of 


Eaton Springtites or Sems and achieve both. 


® Extravagant claims of economy through use of flimsy 
gadgets should be carefully checked that they are not at 
your expense. Eaton Springtites and Sems give you speed 
of assembly, protection from error, economy of routine methods 
of ordering and stocking and eliminate waste through loss 


or scrap. They keep assemblies tighter longer. 


® Eaton Springtites and Sems are available in types and 
sizes to meet all your assembly requirements (illustrations 
at left show a few). Write for new engineering bulletin S-49, 


just off the press. 


RELIANCE DIVISION, MASSILLON, OHIO 


Sales Offices: New York, Cleveland, Detroit, Chicago, St. Louis, San Francisco, Montreal 


In Canada: Eaton Automotive Products, Ltd., London, Ontario. 























How to locate 














































































































































































































































mew sources 


of supply ... 


HENEVER you seek to know “who makes it,” or 
need the correct name and address of a supplier 
you want to get in touch with . . . look first in the 


“Guide to Buying” pages of ELecrricaL MANUFAC- 
TURING. 


Here is why. 


1. The “Guide to Buying” specializes in sources 
of supply for materials, metals, electrical and me- 
chanical parts, equipment, finishes, etc., which are 
used in the design, engineering and manufacture of 
electrically operated products—the very field in which 
you are engaged. You don't have to wade through 
a maze of unrelated listings to find what you want. 


2. The “Guide to Buying” lists companies that are 
actively seeking your business now or in the future— 
as attested by the fact they advertise in ELECTRICAL 
MaNnuFacturinc. These advertisers are the progres- 
sive companies in their particular field of supply. 
And it pays to do business with progressive com- 
panies—every time. 


3. When you find a company that makes what you 
want, you can usually find right in the same issue 
an advertisement giving specific performance data 
on the product. That’s mighty convenient. 


4. The “Guide to Buying” is revised monthly. That 
means that you get buying source information that 
is always up to date. 


Take a minute or two to familiarize yourself with 
the scope of the useful information that is at your 


fingertips in the “Guide to Buying.” 


Listings start on page 330. 









in May totaled 1,311 units as cop. 
pared with 1,195 units in April, ac. 
cording to the Bureau of the Census 
Total sales during the January-May 
period of 1952 amounted to 6,35] 
units as compared with 7,755. units 
in the first five months of 195]. 


Steel—Because of the prolonged 
steel strike, which has already caused 
a loss of over 15,000,000 tons, the 
final operating rate for the full year 
of 1952 will probably be less than 
85 per cent of capacity. Damage to 
openhearths and blast furnace linings 
will require many weeks of mainte. 
nance and repair before all equipment 
is back into production once more, 

As to the future, most observers 
agree that hot-rolled bars, cold. 
finished bars, structural shapes, alloy 
steels, plates and tinplate will be tight 
items for many months to come. Such 
items as sheet and strip, which were 
in relatively easier supply a few 
months ago, will remain in the hard. 
to-get category for some time also. 
Throughout the country, stocks of 
steel will be reduced to the lowest 
point in at least two years. Inventories 
at most customer plants are at low 
ebb, as many have kept operations 
going to the bitter end so as not to be 
penalized if and when the National 
Production Authority sets up new 
allocations based on past perform- 
ance. 


Aluminum and Copper—Thousands 
of copper and aluminum using indus- 
tries have been removed from under 
the controlled materials plan by a 
series of orders issued recently by 
the National Production Authority. 
The action was taken by the method 
of large increases in the amounts of 
the two metals that the users may 
“self-authorize” without going to 
N. P. A. for an allotment. The amend- 
ments apply only to makers of “B” 
products—that is, standard items nor- 
mally made both in peace time and 
during defense build-up. 

The orders were taken (1) to stim- 
ulate use of imported copper, a 
change made possible by recent re- 
laxation of United States price rules 
governing imported copper and (2) 
to reverse a recent trend in aluminum 
which had found many C. M. P. 
“tickets” not being cashed and open 
space appearing on mills during 4 
time of purported shortage. 


The changes are as follows: 


1. Small users, who previously 
could self-authorize 500 pounds of 
C. M. P. copper products in a quarter, 
will be allowed to self-certify 10,000 

| pounds in the third and subsequent 
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Another new development using 


B. F. Goodrich Chemical -- =<: 
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Photos courtesy of Douglas Aircraft Co. Inc. Santa Monica, California. Insulated wire made by Surprenant Mfg. Company, Boston, Mass. 
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Life lines for a DC-6! 


Geon-insulated wires increase safety factor 


HAT maze of wiring is in a DC-6 
main junction box. Heart of the 
plane’s electrical control system, it 
must have an especially protective 
kind of insulation—the kind the wire 
manufacturer developed by using a 
combination of a compound based 
on Geon resin, and nylon. It is de- 
signed to meet the requirements of 
Military Specification MIL-W-5274A. 
The primary insulation is made of 
a Geon resin. Over this is placed a 
nylon jacket. Just see all the advan- 
tages gained! 
This Geon based insulation is 


GEON RESINS e GOOD-RITE PLASTICIZERS . . 
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especially designed to resist extreme 
temperatures—the wire is protected to 
a low of 54° below zero. And Geon’s 
other qualities help provide protec- 
tion against oil, gas, abrasion, flame 
and fungus. The nylon jacket gives 
an additional safety factor against 
physical and chemical damage. 

Geon materials have helped im- 
prove and develop many products for 
industry and the home—from insula- 
tion and durable flooring to long- 
wearing upholstery and a new kind 
of rigid paneling. Perhaps they can 
help you solve a problem—and pro- 


duce better, more saleable products. 
We'll gladly help with technical ad- 
vice. Just write Department GG-8, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
In Canada: Kitchener, Ontario. Cable 
address: Goodchemco. 












- the ideal team to make products easier, better and more saleable. 


GEON polyvinyl materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers e HARMON organic colors 
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« * LORD METER MOUNTS 
| == PROTECT INSTRUMENTS 
From Vibration and Shock... 

















































































Photos Courtesy The Massey-Harris Company. 

















The Sure Way to 
“Design out” 
Vibration and Shock Damage. 


























Lord Meter Mountings are paying 
dividends to manufacturers and users 
of heavy duty industrial and farm trac- 
tors, lift trucks, stationary engines and 
many other industrial machines where 
shock and vibration are encountered. 
The Lord Meter Mount assures the 
accurate performance designed into 
Hobbs Engine-Hour Meters when they 
are subjected to excessive vibration on 
farm tractors and stationary diesel en- 
gines. These meters are protected from 
the damaging effects of vibration and 
shock by the unique method of com- 
bining shear and rolling action of the 
rubber to absorb destructive forces. 
The outer ring is mounted to the panel 
and the inner ring holds the meter thus 
giving protection in multi-planes. The 
rubber between these rings does the 
work. We will be pleased to have the 
Opportunity to help you in the appli- 
cation of Lord Meter Mountings. 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 

233 South Third Street 1613 Tower Petroleum 725 Widener Building 
Building 

DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS 

7310 Woodward Ave. 280 Madison Avenue 520 N. Michigan Ave. 
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ERIE, PENNSYLVANIA 
1635 West 12th Street 


_ LORD MANUFACTURING COMPANY e ERIE, PA. 


HEADQUARTERS | 
FOR | 


VIBRATION CONTROL | 





























quarters. The authorization for aly. 
minum is stepped up from _ 1,000 
pounds to 20,000 pounds. 

2. Small users who previously 
could self-certify 3,000 pounds of 
copper products or their consumption 
in the base period (average quarter 
in first half of 1950), whichever was 
smaller, now can self-certify 20,000 
pounds of copper products in a quar- 
ter—again providing that thev do not 
exceed base-period use. The com- 
parable figures for aluminum are 
4,000 pounds and 40,000 pounds. 

3. In any case, a manufacturer 
may self-certify up to 40,000 pounds 
of copper products and 60,000 pounds 
of aluminum providing this does not 
exceed 75 per cent of his base-period 
consumption. 

These orders will sharply reduce 
paper work both for N. P. A. and 
for thousands of industries. It appears 
certain to step up demand—previously 
controlled by the number of C. M. P. 
“tickets” issued—for both copper 
products and aluminum. And it should 
provide substantial relief for most 
of the smaller manufacturers whose 
operations have been seriously cur- 
tailed bv insufficient copper and 
aluminum. 

Lead—The Government is schedul- 
ed to buy 30,000 tons of lead by the 
end of the year to make sure the metal 
is available for defense uses. Pur- 
chases will be at the market price, 
currently 16¢ per lb, according to 
Jess Larson, Administrator of General 
Services and head of the Defense 
Material Procurement Agency. The 
metal will be held in reserve for re- 
sale to industry as needed, and sup- 
plies remaining at the close of the 
vear will go into the national stock- 
pile. 

Officials of the procurement agency 
in Washington believe that the cur- 
rent low demand and soft prices for 
lead do not represent the situation 
realistically. Demand for the metal 
is expected to increase before Decem- 
ber 31, and the purpose is to ward 
off any loss of production that might 
result from the current contraction of 
demand. o00 





Three Combined Reprints 


Now available as announced on 
page 208. 


Magnetic Amplifiers, 40 pages, 
$1.50 

Servomechanism Design, 56 pages, 
$2.00 

Motor Protection, 52 pages, $1.50 
Send orders with remittance to 

Reader Service Department, in- 


cluding 3 per cent sales tax for 
New York City deliveries. 
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Fact : Average life-span in the U.S.A. is 67.6 


years. The estimated average expect- 
ancy for the rest of the world is 44 years. The Bureau 
of Labor Statistics estimates U.S. life expectancy at 
74 by 1975. 


Que stion: Who worked out the 


plan under which this 


was achieved? 
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Answer: No one. It is the result of 

a process, not a plan. It 
came about largely through the American process of 
vigorous competition to provide life-saving new med- 
icines, proficient doctors, modern hospitals, better 
shelter, abundant food supplies and machines that 
reduce work-effort. The average man-hour of work in 
1951 produced 3 times as much goods as the average 
man-hour in 1900. Hence, the same process is respon- 
sible for more leisure to enjoy longer life. Competition 
compels wider distribution, increasing productivity 
and better products, thereby improving and extend- 


ing our individual lives. 


PWQOor SS 


THIS REPORT ON PROGRESS-FOR-PEOPLE is published by this magazine in cooperation with 
National Business Publications, Inc., as a public service. This material may be used, with or without credit, 
in plant city advertisements, employee publications, house organs, speeches, or in any other manner. 
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Cubic 
Centimeters 


Small 4-Pole Motors 
(die-cast cases) 
1/100-1/25 h.p. 


INDUSTRIES, 
ROCHESTER 2, 


AUGUST 1952 


Referring to lubrication in small motors, some 
motormakers are using the terms ‘‘lifetime’’ 
and “‘permanent’’ a bit loosely. 

Before you're intrigued by a glib phrase, 
let’s look at some facts. Lubrication systems 
of FASCO Shaded Pole Motors (and competi- 
tive makes, too) include bearings, oil reser- 
voirs, and oil. The oil does the lubricating. 


OIL CAPACITY FASCO Motors 


compared with principal competitive models 


Small 4-Pole Motors 
(steel cases) 
1/100-1/25 h.p. 


Large 4-Pole Motors 
1/50-1/10 h.p. 


Assuming oversize bearings, adequate wick- 
ing of top grade, proper means of oil retention 
and recirculation, and the best lubricant 
available—then oil capacity determines motor 
life and dependable performance. 

Here are the actual oil capacities of four 
FASCO motors compared with the principal 
competing makes of the same types. 


Cubic 
Centimeters 


60 


6-Pole Motors 
1/60-1/8 h.p. 


That’s important—as one indication of the 
plus values built into FASCO motors—and 
it’s made more important by the superiority 
of FASCO design and materials—elements 
that can’t be compared in a chart. But it’s not 
the final answer in getting the right motor 
for your job. 


INC. 
Cra ea 


The most important factor in getting de- 
pendable performance and long motor life is 
precise application. FASCO engineers—both 
here and in the field—offer (and insist on) 
this service—to insure your getting what you 
want. They test your application under 
actual field conditions, and specify the FASCO 
motor that exactly fills your need. 

FASCO’s analysis of your motor problem 
will fill your requirements squarely and com- 
pletely, by considering loads, duty-cycles, 
ambient temperatures—all the factors that 
influence motor performance in your finished 
product. j; 

We'll be glad to prove it. Just write. 












































you'll do better 


with 


You'll find it easy to do better work with 
Arkwright Tracing Cloth—and here are three 
specific reasons why: 


1 You can re-ink razor-sharp lines over any 
erasure without “feathering” or “blobbing”’. 


2 You’re never slowed down by pinholes, 
uneven yarns or other imperfections. 


3 You can always count on clean, clear 
reproduction—even years after you make 
the drawing. Arkwright Tracing Cloth 
is permanently transparent—won’'t turn 
opaque, brittle or paper-frayed with age. 

They're important reasons for 

putting your best work on 

Arkwright Tracing Cloth. 

Like a sample? Write 

Arkwright Finishing Co., 

Industrial Trust Building, 

Providence, R. I. 


























Designing Thermostat Systems 
(Continued from page 101) 


easily be removed in the event that a change in rating 
is desired or an accident causes a burnout. Available 
for use in gases, liquids or solids, integral units have 
configurations which lend themselves to uniform heating 
of rectangular, round, cylindrical and spherical surfaces 
as well as to immersion in fluids. 

The heater should always be in close contact with the 
conducting medium. If the transfer of heat is impeded, 
the temperature of the heater will be higher and poorer 
temperature control and shorter heater life results, 
Where close control is desired in larger installations 
rapidly circulated liquid is a means of absorbing large 
amounts of heat from a local heater and distributing it 
uniformly throughout the system. If the heat-conducting 
medium is a solid, usually metal, the most uniform dis- 
tribution is obtained by using one or more heaters cov- 
ering as much of the exposed surface as conditions will 
permit. Where it is essential to minimize temperature 
gradients the heaters may have different output rating 
or unequal spacing, depending on the losses. For ex- 
ample, closer spacing of unit heaters at the ends of a 
long body can compensate for the additional losses 
through the end faces of the body. 

All electrical heaters in devices having more than 
one heater are usually connected in parallel and controll- 
ed as a group by a single thermostat for the sake of 
simplicity. There are many circuit variations, however, 
which have advantages that justify their higher initial 
cost. Foremost among these is the use of maintenance 
heat, which simply means that a portion of the total 
heat output is on continuously. If, for example, the 
heat demand varies from 300 to 500 watts, a 300-watt 
maintenance heater can be connected directly across the 
input power line, broken only by the main switch for 
the entire apparatus. The thermostat controls the re- 
mainder of the heat requirement, which varies from 0 
to 200 watts with a 200-watt control heater. In addition 
to increasing the life of the thermostat (or bringing 
the load within the rating of a given thermostat), the 
smaller heat surges from the control heater result in 
correspondingly smaller cyclic temperature variations 
at the load. A schematic diagram of such a heater cir- 
cuit is given in Fig. 6. The circuit in Fig 7 is designed 
for the same maximum heat lost, but the output of the 

Thermostat 200w 


vo/tage 


Warm-up 
heater 


a ——J 0w?tts 
OPST Relay 


shown in energized position 


heater when working temperature is reached. 


Fig. 11—Added heat input for the warm-up period can 
be provided by this circuit which cuts out the warm-up 
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(Advertisement) 


Reliable Machine Works 
has used Honeywell 
control for fifteen years 


“We have been using Honeywell controls 
for 15 years on our fur storage vaults,” 
reports Mr. Harold Friedman of Reliable 
Machine Works, Inc., Brooklyn 22, N.Y. 
“The reason for our continued use is the 
quality and service that they give.” 

A typical Reliable fur vault is shown 
in the picture at the right. A Honeywell 
T4 Thermostat holds constant air tem- 
perature by regulating the cooling unit. 
Humidity control is accomplished by 
means of a H63A Humidistat electrically 
connected to dehumidifying equipment. 
Simple and sturdy in design, these two 
controllers maintain precise regulation of 
the vault air conditioning system. 

As seen in the picture below, the con- 
trollers are readily grouped on a single, 
compact panel on which all adjustments 
are readily accessible. 

These are but two of the more than 
7000 members of the Honeywell line of 


7 
i 


control 


wd one | 


T-4 Thermostat (left) and H63A Humidistat (right) 


devices for regulating temperature, pres- 
sure. vacuum, flow ... all of which are 
backed by a nationwide field sales and 


' ’ ° 
Re ee There’s a Honeywell control for your job, too! 


The fur storage vaults made by Reliable Machine Works, Inc. carry 
NEW NEWSPAPER HELPS a heavy responsibility, for many of them hold as many as 50,000 fur 


DESIGN ENGINEERS coats, worth a total of over eight million dollars. 


ai iin iin Ota cick neuen Safeguarding the atmospheric conditions in these vaults is a pair of 
a periodic publication—/ndustrial Control Honeywell controls --. one regulating temperature, the other regu- 
i cadilla aaaa tiiais lating humidity. Together they provide the accurate, unfailing con- 
: ‘ c co c Ss te > orma- . ; i 

trol essential to protect valuable furs. 

tion on many new and unusual applica- 

tions for automatic controls throughout Your product, too, can profit by using Honeywell controls—and by 
industry. Originally conceived for the the engineering cooperation which our local representatives can 
benefit of production and maintenance offer you. Call him today . . . he is as near as your phone. 


men, the publication now has a special MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
section devoted to the problems of design 4466 Wayne Ave., Philadelphia 44, Pa. 


engineers. According to a release from the i le eat a 
company. anyone interested in industrial Hone well 
controls can contribute to Industrial Con- y 

trol News . . . and can receive copies 


Rae - i 
by sending name. company, title and ad- 4 wubb WE Covitols. 


dress to MINNEAPOLIS-HONEYWELL REGU- 


LaTOR Co., Industrial Division, Station 40, * Important Reference Data 


4466 Wayne Ave., Philadelphia 44, Pa. Write for a copy of new catalog No. 8304, “Industrial Controls.” 
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It’s a fact. Because with every Doerr motor you 
buy, you get definite plus values at no extra cost. 











Top quality, of course. Plus more design features. 
Plus more engineering service. Plus a deeper under- 
standing of your individual problems and a rigid 
policy of maintaining delivery schedules. Translated 
into the Doerr motor you buy, that means the most 
value for your dollar and the best power package to 
handle your job. 

Doerr produces a versatile line of precision built 
motors in ratings from 1/30 to 5 horsepower, used 


by leading equipment manufacturers on a growing 
list of applications. 




































































The large number of types now in production permits 
the adaptation of present castings, windings and 


mountings to new design problems at minimum 
expense. 




















If you have an unusual mofor problem please let us hear 
from you. 


YOU GET MORE WITH Dozrer/ 
DOE ee Electric Motors from 


a nT ¢ vn 1/30 to 5 hp. 
Standard, or designed 


t ifications. 
CEDARBURG, WISCONSIN © your specifications 




























































heater controlled by the thermostat is reduced. The 
variable transformer is adjusted only when the level 
of heat demand is changed substantially. 

In a long device whose temperature must be accurate- 
ly controlled throughout its length, the heaters can be 
wired into two or more separate circuits, as in Fig, 8, 
each controlled by independent thermostats located in 
the respective sections. The higher initial cost is offset 
by closer control and longer switch life. The improve- 
ment in control is most apparent in designs where the 
heat losses at the ends of the body are not in the same 
proportion at all times. 

Warm-up time may be an important factor in devices 
which are shut down for an off-shift period. Where the 
control characteristics are not particularly exacting, it 
is possible to reduce warm-up time by using a larger 
heater accepting the wider temperature bandwidth which 
results. The overshoot after the warm-up heating pe- 
riod will be especially large. The effect of heater output 
rating on warm-up and control bandwidth is illustrated 
in Fig. 9. This characteristic is not typical of all thermal 
systems, however, because some types of thermostats 
have inherent anticipation and switch off the heater 
earlier on a prolonged and rapid rate of rise. 

The system itself will also provide a certain amount 
of anticipation depending on the location of the switch 
with respect to the heater. The maximum anticipation 
effect provided by the system occurs when the switch 
is close to the heater because, after a prolonged heating 
period, the temperature offset between the load and the 
mass adjacent to the heater is greater. Excessive antici- 
pation C, in Fig. 10, causes a delay in reaching final 
equilibrium because the thermostat may switch the heat 
off and on several times before the load reaches equi- 
librium temperature. 

There are applications where the location of the 
switch is determined mostly by factors other than 
optimum warm-up time. Including but a single thermo- 
stat, the circuit variations in Fig. 11 and 12 provide 
rapid warm-up. Without undesirable side effects, the 
heat input is increased in both cases only during the 
warm-up period. In Fig. 11, a relay circuit changes the 
heat rate by cutting out a warm-up heater at the end 
of the warm-up period. The relay is pulled in by a 
starting switch and is released by a holding circuit 
broken by the thermostat when first heating interval 
ends. 


In Fig. 12, a higher initial heat rate is accomplished 


/10 volts 
G , 
! - = Thermostat 
1)( 
L Start 00 
a “whe -—=) 
' x D | 2 | Heaters 
220 volts Ls at 
| Holding | ed 
circult | 
yb_fean Tere ed 
aide a ale 
Voltage Control 
selector relay 


relay 


* If overshoot is excessive, the vo/fage on line’V''can be 
reduced,as required, using a variable transformer 


Fig. 12—This circuit increases the voltage during warm-up 
time. Thermostat load includes only the relay operating coil. 
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Shown Approximitely Twice Size 


Everything you need in standard terminal lugs 
-. Or made to your own specifications! 


C.T.C. has exactly the types and 
sizes of terminal lugs you want... or 
will quickly make them to your specifi- 
cations in any production quantity. 
Very likely you'll find what you’re 
looking for in the broad C.T.C. line of 
standard terminals. There are 28 dif- 
ferent types, each available in varied 
shank lengths. 


C.T.C. standard terminals are of 
silver plated brass, coated with water 
dip lacquer to keep them chemically 
clean for soldering. 


In addition, combination screw and 
Solder terminals are available in 3 
sizes, and a complete line of phenolic or 
ceramic terminals can be furnished. 


All materials, processes and finishes 
meet applicable government specifica- 
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tions. 
electro-tin, 


plate on special order. 


standard terminals 


tion. 


CAMBRID 
COR 


Finishes include hot tinned, 
cadmium plate or gold 
In the event 
don’t meet your 
needs, C.T.C. offers a special consulting 
service to solve your solder terminal 
problems without extra cost or obliga- 


For all specifications and _ prices, 
write to Cambridge Thermionic Cor- 
poration, 453 Concord Avenue, Cam- 
bridge 38, Mass. West Coast Manu- 
facturers contact: E. V. Roberts, 5068 
West Washington Blvd., Los Angeles 
16 and 988 Market Street, San Fran- 
cisco, California. 


THERMIONIC 
PORATION 


custom or standard... the guaranteed components 












FOR YOUR PANEL 


A NOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR 
NE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—“‘built-in.” 
RUGGED 
DEPENDABLE 
LOW IN COST 















































PATENTED: No. 2,421,321; Cat. No. 521308-997 


© 
WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3,-N. Y. 













SPRING 7-1300 












SIMP 
VAT ee 


AND CU 



































SIMPLEX MODEL C-20A CUTTER 
e For cutting insulated wires, cables and insulation 
materials. 
e Will cut many wires at one time. 
e Capacity up to 1” round, or 3” flat insulation or rib- 
bon stock. 
e Equipped with combination wire guide and safeguard. 
e High grade tool-steel shear blades always engaged. 
e Replaceable 44” shear blades can be re-ground to 
insure long life. 
e Sturdy construction for heavy duty. 
e Foot-pedal operated. 
e Overall size 314” x 10” x 6”. 
Ask for your copy of new Bulletin. 


Write for Dealership Plan. 
WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS 
TOOLS * DIES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
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Control thermostat 


functions continously f Corttro/l Aeater 










4_ Warm-up 


Warm-up heater 


thermostat 







Fig. 13—Two thermostats in this arrangement provide 
rapid warm-up without overshoot. Warm-up circuit is 
opened by a thermostat set below the final temperature. 








Contro/ 


thermostat Heater Heater 


A B 












Warm-up 
thermostat, set lower than 
the contro/ thermostat 








Fig. 14—Another circuit using two thermostats. During 
warm-up heater A is bypassed and heater B receives full 


line voltage; when warm-up thermostat opens, heaters 
are connected in series. 











f Warrm-up thermostat 


+—§4p a3 | 
I, 










| Contro/ 
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Fig. 15—Warm-up thermostat operates a_ relay 


applies reduced voltage to avoid overshoot. 


which 


by a change in voltage instead of using separate heaters. 
The heater load is carried by a relay and the thermostat 
controls only the relay coil which results in improved 
sensitivity. In cases where the higher line voltage pro- 
vides an excessive amount of warm-up heat, which may 
produce too much overshoot on the first cycle, a vari- 
able transformer may be used to provide the proper 
voltage for the optimum amount of heat. Relay action 
may also be applied in various other ways, such as 
changing the connection of two heaters from parallel 
to series. 

With one exception, all the circuits given above have 
a common disadvantage: the higher heating rate during 
the first cycle tends to exaggerate the overshoot. The 
only exception is in an application where an additional 
heater, used during the warm-up period only, is lo- 
cated close enough to the thermostat to produce antici- 
pation. Since the heater is inoperative after the warm- 
up interval, it cannot cause the subsequent cycles to 
suffer the undesirable effects of anticipation. 

Rapid warm-up can be accomplished without over- 
shoot and without any compromises in control after 
stability is reached by the circuit shown in Fig. 13 
using two thermostatic switches. The added thermostat 
operates at a temperature lower than the operating 
temperature of the device and thereby switches off the 
rapid warm-up heat at the highest temperature pos- 
sible without causing an overshoot. This arrangement 
permits most freedom in design as all the factors influ- 
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GENERAL PLATE COMPOSITE METALS 


Give Higher Performance, Reduce Costs, Conserve Scarce Metals 


General Plate Composite Metals, 
made by metallurgically bonding 
one metal to another, are available 
in strip, sheets, bars, tubing or wire 
in various sizes and thicknesses. 
Silver, gold, platinum on_ base 
metals give solid precious metal 
performance at a fraction of the 
cost of solid precious metal. The 
precious metal provides specific 


COMPOSITE CONTACTS 


General Plate can supply all types of fabricated 
composite contacts, buttons, rivets, contact assem- 
blies made to customer's specifications. These 
contacts give high electrical conductivity at re- 
duced costs. 


COMPOSITE BASE METALS 


Available in practically any combination of 
precious to precious, precious to base or base to 
base metals. Combinations for electronics include 
aluminum clad iron, nickel clad iron for anode 
materials. 


TRUFLEX THERMOSTAT METALS 


These thermostat metals are manufactured in a 
wide variety of types, each with a different re- 
action to temperature. Precision parts fabricated 
to exact specifications. 


performance requirements such as 
electrical conductivity and corro- 
sion resistance while the base metal 
provides workability, strength, and 
solderability. 

Composite base metals available 
in variety of combinations to pro- 
vide properties not possible with a 
solid metal. Typical General Plate 
clad metal combinations are copper 


COMPOSITE PRECIOUS METALS 


Precious metals and alloys bonded to base metals 
available in following types — overlay, single and 
double edgelay, single and double inlay, toplay, 

ready for you to fabricate. 


ALCUPLATE 


Copper clad aluminum for cooling fins, terminals, 
etc., light weight, excellent conductivity. Copper 
provides ideal surface for soft soldering. 


WAVE GUIDE and COLLECTOR RINGS 
RECTANGULAR WAVE GUIDES. Solid silver, 


silver lined brass or aluminum. Sizes to govern- 
ment specifications. 

COLLECTOR RINGS. Solid silver or silver on 
base metal. All sizes. 








on Monel; copper, brass, aluminum, 
Monel, nickel on steel; steel, cop- 
per, silver on aluminum. Special 
combinations include titanium on 
steel, molybdenum on cupro nickel, 
calcium on nickel, copper and silver 
on magnesium, etc. 

General Plate manufactures all 
grades of silver solder, solder filled 
wire, solder clad base metal, etc., 
with various melting ranges for all 
applications. General Plate Engi- 
neers will gladly help you with 
your problems. 


Krk RiR KS 


General Plate Products 


ALFER, ALNIFER, NIFER — Aluminum 
and Nickel clad Steel for anode plates. 


ALCUPLATE — Copper clad Aluminum 
for terminals, heat transfer sections, 
electronic component cases. 


ALSIPLATE — Silver clad Aluminum for 
lightweight conductors, capacitors, etc. 


BRONCO — Phosphor Bronze clad Cop- 
per for high conductivity springs. 


#720 MANGANESE, AGE HARDENABLE, 
ALLOY — Corrosion resistant spring 
material for diaphragms, springs, fin- 
ger stock, etc. 


PLATINUM — Sheet, wire, tubing, parts 
of all types. Complete assay and re- 
fining facilities for platinum metals. 


BONDWICH — Solder clad brazing shim 
for carbide tipped tools. 


THIN GAUGE METALS — Beryllium cop- 
per, nickel, pure beryllium, Haynes 
Stellite alloys, etc. 


WAVE GUIDE TUBING and COLLECTOR 
RINGS — Full range of sizes to exact 
specifications. 


COMPOSITE CONTACTS and CONTACT 
METALS — High electrical conductiv- 
ity, increased strength and wearing 
qualities at reduced cost. 


TRUFLEX THERMOSTAT METAL — Sheet, 
strip, formed elements and assemblies 
produced to specification. 


WRITE FOR TECHNICAL BULLETINS 


GENERAL PLATE Division of Metals & Controls Corporation 


; 408 FOREST ST., ATTLEBORO, MASSACHUSETTS 
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WHY LABEL WITH Atem-Kéeens — Wherever there's an 
unanswered question, a guess instead of a know, or a hesi- 
tation on identification or procedure, that’s the place for 
Kum-Kleen labels. One electronic manufacturer records 
assembly and testing steps on Kum-Kleen labels, which are 
easily peeled off and filed for future reference. 


Kum Keens are EASILY hepuen — Avery Kum-Kleen, 
pressure-sensitive labels are just /aid-on with a finger-touch. 
They're self-adhesive — easy to apply — stick to any clean, 
smooth surface... require no moistening, soaking, heating. 


Kum Keeens cuT Laseune COSTS —The patented Avery 
Dispensers—manual or electric—feed die-cut labels off roller 
tape, ready for quick, clean labeling. Many users report 
labeling speeds 5 times faster than conventional methods. 


| 
Kum Keeens are MORE PRACTICAL —Kum-Kleens sta) 
stuck even in extremes of temperature and humidity with 
no pop, peel or curl. No excess glue or moisture to clean up! 


THEY SAVE TIME, LABOR AND COSTLY MISTAKES! 


WHAT TO LABEL WITH las, Nameplates —Trade- 
marks — Guarantees — Instructions — Approval Seals — Dia- 
grams — Inspection — Caution — Repairs — Prices — Masking 
— Routing — How to use Copy... and many others. 


Kum Keen —the original WHERE can you use these 
pressure-sensitive 


Se ae WIE ay labels in your business? 
5 Uf ADHESIVE LABEL CORP. 


product of 


117 Liberty St., New York 6 ¢ 608 S. Dearborn St., 
Chicago 5 * 1616 So. California Ave., Monrovia 
Offices in other principal cities. 


C) Please send case histories, free samples and prices 
() Have the Avery label man call 


Name 


Title 


Company 


Address 

















encing both the initial cycle and subsequent cycles need 
not be compromised. The selection and arrangement of 
components is determined solely by the requirements 
ot control after stability is reached. 

The added thermostat can be located in almost any 
position, the proper temperature setting being deter- 
mined by experiment. Tendencies to overshoot or to 
switch off prematurely are overcome by downward 







Warm-up « Contro/ 
= therrnostat oa thermostat 








Fig. 16—AIl heaters remain in parallel for this combined 
warm-up, maintenance and control circuit. 









Warmup Interval. Both thermostats are closed, and 
relays are in position shown. All heaters are energized by 
line voltage, which results in a high heat output until the 
warm-up thermostat opens. 


Control Interval, Heat ON. The control thermostat and 
slave relay are closed. After stability is reached, heaters 
are energized with voltage E which delivers 20 per cent 
more heat than the average requirement. 








Control Interval, Heat OFF. Thermostat and relay de- 
energized. Heaters are impressed with voltage MV and 
deliver 80 per cent of average requirement. Heat output 
is the same as for separate maintenance heaters but only 
me set of heaters is used for warm-up and control. 


or upward temperature adjustments of the thermostat. 
Of many other possible circuits incorporating a warm- 
up thermostat two are shown in Fig 14 and 15. 

The functions of a maintenance heater and a warm- 
up heater may both be required in a particular temper- 
ature control system. The circuit in Fig. 16 is one of 
many in which all heaters in parallel are switched by 
two thermostats for warm-up, maintenance, and con- 


trol. a 


Bibliography 


a Articles in ELecTrRiIcAL MANUFACTURING 
4 dealing with selection and application of thermostats 
for control of electric heat. 

The Trend is toward Lighter, Smaller Thermostats, 
November 1951, p. 96. Hermetically sealed miniature 
types, developed primarily for military uses are also 
finding applications in industrial equipment and in appli- 
ances. Table lists characteristics of available commercial 
types. 

Designed-in Resistance Heaters, September, 1950, p. 
95. Covers the general problem of obtaining good heat 
transfer for efficient performance and long life of the 
heating elements. 

Built-in Controls for Pressure and Temperature, Janu- 
ary 1949, p. 105. Similarities in operating principles are 
compared and characteristics of various types of thermo- 
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Former Luxury Liner 
Burns at Pier 


NEW YORK, February 9, 1942 
—Fire of undetermined origin 
destroyed the troop ship 
Lafayette, the former French 
liner Normandie at its North 
River pier today. 

Later the liner capsized from 
the weight of thousands of tons 
of water poured into its holds 
from fire boats and land 
equipment. Damage } 


EWING GALLOWAY 


When the Normandie burned at 
her pier in 1942, Fansteel 

had been building dependable 
rectifiers for nearly 20 years, and 


Fansteel Selenium Rectifiers 


19 
FIRS 


were already beginning to merit 


increased steadily ever since. 


IN PREFERENCE Fansteel engineers are always 


} THEN and NOW the preference which has 


at your service for consultation 
on d-c problems, and 
recommendations for dependable 


and economical rectifier equipment. 


DEPENDABLE RECTIFIERS SINCE 1924 
FANSTEEL METALLURGICAL CORPORATION, NORTH CHICAGO, ILLINOIS, U.S.A. 
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YOU can’t prevent Flash Floods, Sabotage, Storms, 
Power Failures, BUT . . . you can prevent PANIC, LOSS 
OF PERSONNEL LIFE AND LIMB, COSTLY WORK- 
STOPPAGE, SPOILAGE OF GOODS IN PROCESS... 
WITH ... SENTRY-LITE. . . Your 24-hour “Lite-Guard”’! 
Sentry-Lite provides instantaneous AUTOMATIC LIGHT 
when your regular power fails. Illuminates 10,000 
square feet 9 hours or longer. When lights go out... 
Sentry-Lite goes ON! Shuts off automatically and re- 
charges when power is restored. Operates independ- 
ently of any unit or type of power supply. Portable 
and self contained. 






























































SPECIFICATION DATA: 


Comes ready to plug into 
any 110 volt, 60 cycle AC 
circuit. Automatic built-in 
charger. Selenium recti- 
fier. AC fused circuit. 
Sealed beam type lamps. 
Adjustable, can be remote- 
ly located, choice of flood 
or spot. 18-gauge steel 
case, hammertone finish, 
fungus and acid proof. 
“Thomas A. Edison” 115 
Ampere, Lead Acid type. 
Weight: 60 Ibs. with bat- 
tery. Dimensions: 8” x 13” 


































































































MODEL 200X x 16’. All components on 
standard RMA Guaranty. 
$7995 Battery Warranty: 24 

months. 











DON’T DELAY putting the famous Sentry-Lite to work 
for you. It’s a safety factor you can’t afford to overlook. 
Order Sentry-Lite today . . . it’s YOUR insurance against 
DAMAGING ELECTRIC POWER FAILURE! 


























A Partial List of Sentry-Lite Users: 













Allis Chalmers * Armco Steel Corp. * American Radiator & 
Standard + American Steel + American Brake Shoe Co. 
Armstrong Cork * Borden Corporation * Eastman Kodak Co. 
Gulf Oil Co. » Atlas Powder Co. + International Nickel Co. 
Mead Johnson & Co. * Continental Can Co. » Phelps Dodge 
Co. * Corning Glass Works * General Aniline Works * Good- 
year Rubber Co. » Wheeling Steel Corp. * Kimble Glass Co. 
United States Steel Co. » Bethlehem Steel Company 









































Dept. M 





SENTRY-LITE DIVISION 








HOBBY & BROWN ELECTRONIC CORP. 
55 FRONT STREET, ROCKVILLE CENTRE, N. Y. 





stats are compared. Several case histories are cited. 


Solving the Control Problem of an Electric Blanket, 
March 1948, p. 108. Engineering analysis of the applica- 
tion of a novel thermal-flasher control which matches the 
heat loss of the control unit to that of the blanket. 


Precision in Temperature Control Comes to the In- 
jection Molder, April 1947, p. 86. Relay in resistance 
heater circuit is closed by a thyratron, the grid of which 
is controlled from a bridge circuit in which one arm is 
a resistance with large temperature coefficient located 
in the nozzle of the molder. 


Mechanical Types of 
Variable-Speed Drives 
(Continued from page 87) 


The well known Reeves variable-speed transmission 
embodies the proved operating principle of a V-belt 
driving between two pairs of adjustable, cone-faced 
disks mounted on parallel shafts. The variable-speed 
output shaft transmits power at infinitely variable speeds 
above and below that of the constant-speed shaft, as 
the special V-belt assumes different diameters of contact 
against both sets of disks. Each speed setting is held 
without fluctuation because belt tension is positively 
maintained at all driving diameters. The operation is 
practically noiseless. 

The Reeves Vari-Speed Motodrive pictured is de- 
signed for use with any standard foot-type motor, and 
provision is made for flange mounting of motors on 
most units. It can be had in both fractional- and integral- 
horsepower sizes. Handwheel control, hydraulic or 
mechanical servo control, hydraulic or mechanical servo 
control, or electrical remote control can be had with 
either the Reeves variable-speed transmission or the 
Motodrive. In fact all of the drives of this class (Table 
\) are available with automatic controls of this type. 

The Lewellen transmission, shown in the open, hori- 
zontal type, is engineered for accurate infinitely variable 
speed control. This calls for good design and workman- 
ship, to insure long life and low up-keep. Contributing to 
the claim for high accuracy are such exclusive features 
as link and lever suspension; angular contact thrust 
bearings with positive mechanical movement of disks in 
either direction on the shafts when changing speed; 
and positive lubrication of the disks on the shafts. 

The U. S. Varidrive is simple in principle and con- 
struction. It consists of a constant-speed motor coupled 
to a variable-speed transmission. By turning the control 
handle the position of the motor drive disks is varied 
while the driven disks are positioned by spring tension 
and the reacting pressure applied by the transmission 
belt. This results in stepless speed changes of the take-off 
shaft. Gearing may be furnished as an integral part of 
the all-in-one unit. The one-piece belt is automatically 
maintained at proper tension by spring pressure on the 
disks. The sheaves are keyed to the shafts by involute 
splines for minimum wear. Extra-wide shielded ball 
bearings provide a greatly increased grease supply for 
long life. Other features are asbestos-insulated motor 
windings and normalizing of all castings to avoid dis- 
tortion after machining. 
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Part of operation, spinning Monel-covered silica 
gel sack into accumulator tube. This dehydrator 
unit is used in Norge Refrigerators and Freezers, 
produced by the Borg-Warner Corp., Muskegon 
Heights, Michigan. 


3 Benefits were 
in the bag wuen 


THE BAG WAS MADE OF 


100 mesh Monel 


Cutaway view showing seam-welded silica gel 
sack installed in dehydrator component. The sack 
itself (spot welded at its ends) is 100 mesh Monel. 
Made by the Michigan Wire Cloth Co. of Detroit, 
Michigan, 


Today, Nickel and Nickel Alloys 
are on extended delivery because 
of the tremendous defense de- 
mand. That's why it pays to antici- 
pate your needs. Always order 
well in advance of work schedules, 


giving N.P.A. rating and complete 
end-use information. 
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An advantage in making, in installing, and after in- 
stalling... 

The Michigan Wire Cloth Company, Detroit, and the 
Norge Division of Borg-Warner Corporation, Muskegon 
Heights, Mich., gained all three... when they chose 
Mone!l® for a component in the Norge line of refrigerators 
and freezers. 

This component is a bag filled with silica gel that 
absorbs moisture. It is welded to a spring and inserted in 
a cylinder (as shown at left). The cylinder is spun closed 
(see photo above) and the unit is then installed in the 
accumulator of the dehydrator. 

With Monel, the Michigan Wire Cloth Company finds 
the making of these 100 mesh bags much easier. Monel 
welds quickly, smoothly, cleanly. They have eliminated 
all the sticky troubles and hold-ups they used to have 
when they soldered these bags in place. Monel means 
fewer rejects, less “down time.” 

With Monel, Borg-Warner finds the installation faster 
and less difficult... Monel can be fabricated and proc- 
essed to meet exacting dimensional specifications. 

And with Monel there is less trouble after installation. 
Monel is corrosion resistant. It holds the silica gel (despite 
moisture and repeated heating and cooling cycles). It 
prevents contamination of the entire system. 

Says a representative of the Michigan Wire Cloth Co. 
(which worked out this satisfactory solution to a difficult 
metal selection problem in conjunction with Borg- 
Warner ): “It is our considered opinion that the fabrica- 
tion of these cylinders from Monel results in the least 
expensive, most reliable and best-looking construction 
possible.” 


Have you a metal selection problem? 

Then consult Inco. Our Development and Research 
Division has complete records for over 30 years of corro- 
sion studies. Write to George Anner, Consumer Products 
Section, describing your problem...chances are your 
solution is already in the files. é 


The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y. 


MONEL® « “R’® MONEL * “K’”® MONEL * “KR’® MONEL 
“S$’"® MONEL * NICKEL * LOW CARBON NICKEL * DURANICKEL® 
INCONEL® * INCONEL “X”® * INCOLOY * NIMONICS 
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/ The Finest 
/ ELECTRICAL \ 
\, CONNECTOR | 


MONEY CAN 
‘\ BUY! 














































J 
SCINFLEX 


LOWEST VOLTAGE DROP 
IN THE INDUSTRY! 
















When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 


department will be glad to furnish complete infor- 
mation on request. 


e Moisture-Proof ¢ Radio Quiet « Single Piece Inserts ¢ Vibration-Proof ¢ 
Light Weight e High Insulation Resistance ¢ High Resistance to Fuels 
and Oils e Fungus Resistant e Easy Assembly and Disassembly ¢ 
Fewer Parts than any other Connector ¢ No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 
AVIATION ConPORATION 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan © Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin ©. 582 Market Street, San Francisco 4, California 
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Sterling’s Speed-Trol variable-speed drive is a 
single, compact unit consisting of an induction motor, 
variable-speed transmission, and in the lower speed 
ranges, a speed reducer. Infinite variation of speed and 
accurate speed regulation are accomplished by means of 
a specially designed V-belt and two variable-pitch pul- 
leys simultaneously adjusted by positive levers. It is 
this positive control of pulleys that assures accurate 
regulation of speed. High efficiency is obtained because 
operating belt tension is always in proportion to the load, 

The Vari-Pitch transmission manufactured by Allis- 
Chalmers is also of the expansion pulleys and belt type, 
but it is the only machine on the market that uses more 
than one belt in parallel in order to carry more power, 
Special, wide, molded-rubber \-belts, reinforced with 
flexible steel cable are used for the purpose. The multi- 
ple-belt type of construction makes possible a design 
that is more compact than any other design of the single- 
belt type. 


Infinite Speed Range Transmissions and Drives 


The three transmissions in Table VI are in a class 
by themselves because their speeds are infinitely variable 
in the infinite speed range. All other transmissions de- 
scribed here have infinitely variable speeds in a [tmited 
speed range as the tables indicate. This means that a 
transmission, like for example, the Specon-Trofimoy 
mechanical differential transmission, code number | 
MDY 13, with maximum output speed 7000 rpm, will 
produce any speed from zero to 7000 rpm in infinitely 
small steps. The Graham and Specon-Trofimov units 
are also made to produce speeds gradually from a speci- 
fied maximum speed in reverse without reversing the 
driving motor. The Zero-Max transmission is made in 
a reverse type that gives an output speed one-quarter 
the input speed on either side of zero. 

The latter is the only variably-speed transmission on 
the market using the variable-throw principle. In the 
illustration eccentric B driven at constant speed by input 
shaft 4 imparts motion through connecting rod C to 
main link D) which is thrown toward over-riding clutch 
FE. As the clutch is pushed clockwise its spring-backed 
rollers pick up the roller carrier attached to the output 
shaft G, forcing it to turn. When the motion of clutch 
is reversed (on the return half of the cam cycle), this 
first clutch releases but one or more others, depending 
on the number of laminations in the unit, takes hold and 
continues shaft rotation. Secondary link A" is free at 
one end; when it is set at zero position the connecting 
rod C moves straight up and down, no lateral motion is 
imparted to the main link D and the output shaft re- 
mains stationary. As the secondary link is moved away 
from zero, the connecting rod is pulled toward the 
output shaft, imparting a lateral motion to the main link. 
The farther away from zero the free link is moved the 
longer the stroke given the main link, and the greater 
the speed of the output shaft. Torque produced by this 
device is of pulsating nature, but the pulses are so 
small that no undesirable effect is observed. This is the 
only mechanical variable-speed transmission in which 
a speed change can be made while it is running or 
standing still. Speed can be changed instantaneously. 


(Continued on page 294) 
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The design of the Graham transmission (also ayail- 
able as a drive) is based upon a unique combination of 
two principles: the cone and ring transmission, similar 
to the Master Speedranger, and differential gearing, 
Drive of the cones is through gearing but the reaction 
torque is obtained through metal-to-metal frictional con- 
tact between the steel cones and a steel ring. The design 
is extremely compact, totally enclosed, with all mech- 
anisms running in oil. 






Rogan Offers a Wide Variety of Stock Molded 


The Specon-Trofimoy transmsision (also available 


Spider aes at 100% speed 


/ 


A- NORMAL RUNNING CONDITION 





| /00% speed 
200 % 
speed 


- No traction 
B-CAR STALLED ON ICE 





SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for your handy, valuable, free catalog now! 


ROGAN - BROTHERS 


Compression Molders and Branders of Plastics 
8027 N. Monticello « Skokie, Illinois (Chicago’s Finest Suburb) 
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100% speed 


- TRANSMISSION AT FULL SPEED 
(Compares with A) 


100 


PIV.-2:1 rato 


Leal 


D-TRANSMISSION WITH OUTPUT AT 0 SPEED 
(Compares with B) 















have working pressures 
range as high as 3000 psi. 
Specifically designed for 
remote push button control 
of hydraulic systems, as 
well as for the handling of 
any non-corrosive fluids. 











Operating principle of the Specon-Trofimov transmission 
interpreted in terms of an automobile rear axle differential. 














as a drive) is a combination of the Link-Belt P.I.V. 
Poppet construction elim- unit and bevel differential gearing. It is also totally 
inates leakage. Impreg- enclosed with all the mechanisms running in oil. The 
nated coils are oil and moisture resistant. Unit can be’ | driving torque is transmitted through gearing but the 
mounted in any position. Available in 110-220 A.C reaction torque is transmitted through the tooth-form- 
ing chain and the grooved conical disks of the P.I.V. 
transmission. 

Since differential types of transmissions are gaining 
in popularity (because of the demand for greater and 
greater speed ranges) it may be of interest to know 
how a limited speed range transmission such as the 
P.I.V. in combination with a conventional differential, 
will produce speeds beyond the range of the P.I.V. unit. 
In fact the combination will have an infinite speed range. 
The accompanying sketch comparing the drive with an 
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PULP PRODUCTS DEPARTMENT 


Twa eae eal 


230 Park Avenue, New York 17, N. Y. 


*Money-saving, handy, mid- 
get power resistors for tight 
spots and point-to-point wiring. 
Take place of cumbersome and 
costlier bracket-mounted  re- 
sistors. 

Wire winding on fibre-glass 
core. Axial pigtail leads. En- 


CLAROSTAT MFG. CO., INC. 


35 E. Wacker Drive, Chicago 1, Ill. 





cased in green-colored steatite 
tube filled with exclusive 
Greenohm inorganic cement. 
Won't blister, crack or change 
shape. Definitely the junior 
version of those well-known 
Greenohms. *Bulletin 110 on 
request. 
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| TRADE MARK @ 


| TRANSFORMER’S 
| dependability for control 


@ Avoid future trouble in your equipment by 
specifying STANDARD Control Transformers for your electrical 
equipment. They're more compactly built to your exact require- 
ments with plenty of reserve capacity to assure accurate 
operating efficiency. 


Consult us today about your particular problem. Our 30 
years of experience in designing and building transformers for 
every class of service will mean new economies and greater 
dependability for you. 


Shown here are a few of the 
many different types of control 
transformers manufactured by 
Standard in either large or small 
quantities. 








Write for literature today 
OFFICES IN PRINCIPAL CITIES 


THE STANDARD TRANSFORMER CO. 


WARREN, OHIO 
CAC te UU Lae UND LLL eS 
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automobile rear axle is intended to be self-explanatory. 
From the sketches it follows that if at a 1:1 ratio oj 
the P.I.V. unit, the output shaft runs at 100 per cent 
speed and at 2:1 ratio it “runs” at zero speed, then at 
any intermediate ratio the output shaft will run at any 
speed between 100 per cent and zero. The arrangement 
of the P.I.V. and a differential as shown under Table VJ 
is not the only arrangement that produces the desired 
effect. 

In conclusion it should be stated that all of these 
transmissions and drives have numerous satisfied cus- 


tomers regardless of the fact that everyone of them has 
some disadvantages. It all depends upon the proper 
choice of a drive for the particular application. Some- 
times a disadvantage in one application becomes an 
advantage in another. Ooo 
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Selecting Special-Property 
Organic Finishes 


(Continued from page 109) 


number of inert extenders are acceptable where high 
gloss is not specified. Thus it is apparent that a varied 
assortment of thermally stable pigments are available 
to provide a considerable selection of colors. 

Silicone vehicles also have provided finishes pig- 
mented with aluminum flake capable of service of ex- 
treme temperatures considerably in excess of 500 F. 
Above 600 F most silicone resins begin to oxidize and 
volatilize on prolonged heating. When pigmented with 
aluminum and applied to clean steel, the silicone matrix 
appears to hold the aluminum in place until it has had 
some opportunity to alloy with the steel. Finishes of 
this type have withstood long exposure and _ repeated 
heating to 1000 F. Obviously after prolonged heating 
no organic vehicle could remain but in the process the 
aluminum appears to become firmly bonded to the steel 
leaving a highly satisfactory coating. 

As previously mentioned, many of the silicones are 
compatible with each other and a variety of other resins. 
Some may be blended in graded proportions with alkyds, 
urea and melamine-formaldehyde resins to produce films 
of modified characteristics depending on the extent to 
which the silicones are diluted. To insure optimum 
hardness and chemical inertness these resins should be 
cured at temperatures in excess of 350 F although ac- 
ceptable results are obtained from sustained heating at 
300 F. A suggested time-temperature schedule with 
suitable catalyst (salts of zinc, cobalt or iron) is as 
follows : 20 to 30 min at 500 F; 56 to 60 min at 400 F; 
89 to 90 min at 350 F; and 2 to 3 hr at 300 F. 

Illustrative of the properties to be gained in a 
product formed by a chemical reaction between an alkyd 
resin and a silicon-forming component is Plaskon’s Bak- 
ing Silicone Alkyd-ST856. This product is rather unique 
in that heat and solvent resistance and hardness are 
maintained along with an extremely high degree of 
adhesion and flexibility. Although containing a higher 
ratio of purely organic constituents than a “pure” sili- 
cone, this product goes far to fill the gap between serv- 
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DON'T OVERLOOK 
ee 


_- THE VALUE OF 
wor EXTRUDED 


Fe Newpite” STEATITE 


| know that the value of extrusion 
for greater mechanical strength, 
where machining is a requisite, is 
both elementary and common 
knowledge. Yet, | am prompted 
to emphasize its value and possi- 
bilities when applied to a product 
of private research, plus proved 
superior quality at low cost, such 
os Lavite Steatite The limited 
assortment of parts shown here is 
a cross-section of daily production 
here at Steward’s—size, shape and 
mechanical oddities are no prob- 
lem—finish can be glazed or natu- 
ral— but most important is the 
greater uniformity and sharp defi- 
nition of edges on all cuts, made 
possible by the added structural 


strength. And remember, Steward 
places no obligation on you for 
recommendations. | am privileged 
to suggest that you deal with our 
engineers as if they were on your 
own payroll Send in your 
specifications 


@ Ask for booklet giving charac- 
teristic data on all ‘‘Lavite’’ Ceram- 


ics — (‘‘Lavite’’ Steatites, ‘‘Lavite’’ 
Titanates, ‘‘Lavite’’ Ferrites, and 
others). 


D. M. STEWARD 
MANUFACTURING CO, 
3603 Jerome Avenue 
Chattanooga, Tennessee 


Sales Offices in Principal Cities 





ABBOTT BALLS 


Abbott Bearing Balls built into wheel and roller type 





conveyors keep essential Military and Industrial 
materials rolling smoothly aad quickly. 


Every Abbott Ball —-DEEP HARDENED with a 
mirrorlike, glass hard finish — is shock 
resistant and performs efficiently 

under high load factors. 
Abbott . . . the all round ball. 


Write for Abbott Catalog- 


Manual today. 


ABBOTT 


Use 







BALL COMPANY 


ailroad Place, Hartford 10, Conn. 





THIS WESCHE 


Special Maton 


commana ea aN 


sense 






Rowe THIS 
DRILL GRINDER 


PRODUCED BY 
SELLERS DIVISION 
OF CONSOLIDATED 
MACHINE TOOL CORP. 


Because eee the job called for a 3 H.P. 


totally enclosed 120-220 volt motor balanced 
to .001 of an inch total amplitude with presealed 
prelubricated bearings and positive adjustment 
to eliminate end play. 

Wesche was chosen as a source because we 
are specialists in special motors. We design and 
build motors in any quantity to the customer's 
specification. 


Write for catalog. 


THE B. A. WESCHE ELECTRIC CO. 
1626 Vine Street ° 


Cincinnati 10, Ohio 
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TELEVISION 
TRANSEORMERS 


ot FLUORESCENT 
LAMP BALLASTS 


@ Whenever your design problem includes the 
regulation or control of electrical current, take the 
quickest way to its solution by writing Acme Electric. 


The development of the proper television transform- 
ers and fluorescent lamp ballasts have been an 
important part in making these two Modern Miracles 
possible. Acme Electric research and engineering 
ingenuity have contributed to these developments. 


In addition, Acme Electric is an important source of 
supply for luminous tube transformers, oil burner 
ignition transformers, stepdown transformers, air 


cooled power and distribution transformers, control 
transformers, manual voltage regulators. 


ACME ELECTRIC CORPORATION 
CUBA, N.Y. 


358 WATER ST. 





















ice temperature ranges of organic coatings and of 
porcelain enamels. 

Enamels based on this polymer are suggested for 
application to such products as space heaters, trans. 
formers, motors, sun lamps, X-ray equipment and bio- 
logical sterilizers. Sufficient solids are present to permit 
complete finishing through application of a single coat 
to either treated or untreated steel. Where the product 
is intended for service under extreme conditions addi- 
tional protection may be warranted. A single-coat film, 
however, is recommended where it is desirable to elim- 
inate the primer. Table IIT lists heat resistance prop- 






Table I!l—Heat Resistance of Silicone-Alkyds® 











Orig- Exposure 
inal time, Final Color 
Type resin gloss hr” gloss | retention 


















350 F (white enamel) 







Melamine-alkyd 95 50 — | Fair 
(cracked 
and lifted) 
Silicone-alkyd ST-856 95 500 83 | Excellent 
450 F (white enamel) 
Melamine-alkyd 95 1 — | Very poor 
(cracked 
and lifted) 
Silicone-alkyd ST-856 95 100 60 | Good 
480 F (maroon enamel) 
Silicone-alkyd ST-856 95 200 85 Good 











®*Source: Plaskon Div., Libbey-Owens-Ford Glass 


Company 
» One coat application on bonderized steel 





erties of a silicone-alkyd compared with similar data 
for melamine-alkyd widely used in many similar appli- 
cations. Similarly the silicone-alkyd compares quite 
favorably in salt-spray and artificial weathering-exposure 
tests, in which they display greatly improved gloss 
retention. 






In addition to the examples cited, other combinations 
of silicone-alkyds provide widely varying properties 
including some enamels which air-dry. The final selec- 
tion should be governed always by the type of service 
required of the end product. 

Much work on the development of silicones is in 
progress and even more marked refinements may be 
expected. As an example, the substitution of some fluor- 
ine for hydrogen in critical points of the silicone polymer 
structure theoretically can contribute to even greater 
thermal stability while retaining the resinous character- 
istics of presently available products. Such material will 
extend even further the workable temperature ranges 
of protective coatings made from them. 

Butyl titanate pigmented with fine aluminum powder 
has received some consideration abroad as a heat re- 
sistant finish. When properly plasticized and pigmented 
with aluminum bronze powder, butyl titanate can be 
applied by spray in much the same fashion as an enamel. 
Reportedly the film must be baked immediately at 575 
F during which period it converts to some sort of 
TiO./P6 frit possessing excellent adhesion and heat 
resistance. Corrosion resistance, however, does not com- 
pare favorably with coatings discussed earlier. Expo- 
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A Versatile Lock Nut! | | special-type... 
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, ; TiMe OGLay 
adjusting nut f\\ , control vee 
ses pet emprahiore OE eens cee eting ce on - we AGA 
“ 3 ion on screw thread. Locking force é 
5 ays Pp y $$ 3 (seecross-section) holds PALNUT : é , 
on the screw #2, in position with 6 powerful spring ? : 4 
jaws which grip the outside of the 
screw. . 


used as a 
load-carrying nut 
—offers triple 
locking action 


Provides vibration-proof assembly 
of light parts, without lockwashers. 
Three locking forces assure tight- 
ness (see cross-section). Has pleas- 
ing appearance of cap or acorn fin- 
ishing nuts. Low in cost, easily 
applied. 
Used either way, you obtain PALNUT 
security, with low cost, light weight, speedy 
assembly. Send details of application for 
free samples and information. 


The PALNUT Co., / 
66 Cordier St., Irvington 11, N. J. 


In Canada: P. L. Robertson Mfg. Co., Ltd., 
Milton, Ontario 
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STANDQUT 
Pea tele 


- at the right price! 


Actuated by an electrical impulse .. . 
operates on the output of a scaler, photo 
tube, limit switch or any similar device. 
Records counts with relation to time and 
quantity on a roll of tape . . . automatic- 
ally resets to zero. 


In Radioactive Research, it saves pre- 
cious man hours and results in greater 
economy and efficiency. 


In Industry it maintains a permanent 
record automatically, recording production 
and time each hour. 





Whatever your counting problems, our 
Engineering Department can adapt these 


Recorders to meet your particular need. RECORDERS 


Spotlight your product with a spar- 

kling metal name plate that reflects quality, lends dis- Write fer tstevesting SINCE 
tinction and assures permanent readability. Ask us to 
quote on name and instruction plates, dials, panels, ete. 
We also apply special finishes to aluminum products 
and parts including ANODIZING by the exclusive Alum- 


ilite process. Write today for information and quotations. S T R £ E T E +4 a A | 3 T C 0 M PA v Y 
CHICAGO THRIFT—ETCHING CORPORATION (EROS CSS STS oC MNCS Rem te 


1555 North Sheffield Ave., Chicago 22, Illinois, Dept. E 
SUBSIDIARY OF DODGE_ MFG. CORPORATION, MISHAWAKA, IND. SCALES WEIGHT RECORDERS: HI- SPEED COUNTERS 
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The NEW Eelcon 


BALANCED WATTAGE 


SELENIUM 
RECTIFIERS 





WILL MEET YOUR EXACTING REQUIREMENTS 
FOR MAGNETIC AMPLIFIER APPLICATIONS 





@ Selenium rectifiers for use in modern magnetic amplifiers, 
must have special rectifier characteristics in order to achieve 
the maximum results when used with the newer grain oriented 
toroidal cores 


Belcon Balanced Wattage Rectifiers are manufactured to have 
these special characteristics: They have a very much higher for- 
ward to reverse-current ratio — os high as fifteen hundred to one 
or better; they have a low forward-voltage drop — usually as 
low as 1.2 volts per cell 


Belcon also manufactures a complete line of Rectifiers for 
industrial applications as well as specialized Rectifiers to fit 
unusual applications. Such units are frequently smaller in size 
and therefore may cost less than the standard line due to the 
exclusive Belcon Balanced Wattage principle. 


WHY BALANCED WATTAGE 


Belcon employs a variable blocking voltage — current density 
ratio resulting in a balanced wattage rectifier. A Belcon Rectifier 
Processed to block 40 volts rms, for example, will deliver 1 
ampere; the same size rectifier processed to block but 20 volts 
rms will deliver 2 amperes or more. 


BELCON RECTIFIERS 


Division of Bogue Electric Manufacturing Company 
60 IOWA AVENUE e¢ PATERSON 3, N. J. 


4 Wie, MAGNETIC AMPLIFIERS 
S 


$ “, MAGNETIC CONTROLLERS 
7 AC & DC MOTORS 
EAC & DC GENERATORS 
y & VOLTAGE & SPEED REGULATORS 
‘umys® SWITCHBOARDS 
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sures for prolonged periods in excess of 1000 F are 
reported to improve rather than diminish film prop- 
erties. Rapid quenching from these highly elevated tem- 
peratures does not appear to affect film properties ad- 
versely and adhesion is such as to indicate partial alloy- 
ing with the metal. 
While not considered in a class with the better sili- 
cones relative to heat resistance, a new product display- 
ing good thermal stability along with outstanding hard- 
ness and mar resistance is known as R-108 Coating 


Intermediate, a General Electric Development. It is 
described as of the baking tvpe and is based on selected 
phenol derivatives. When included as a major com- 
ponent of an enamel matrix a product of marked chemi- 
cal resistance, mechanical toughness and _ versatility is 
obtained. Such enamels are readily applied by all of 
the conventional methods. These properties make such 
coatings particularly attractive for many electrical ap- 
pliances, air-conditioning equipment, chemical and proc- 
ess equipment where corrosive vapor and fumes are 
likely to be encountered, 

Formulations consisting of R-108 Intermediate and 
polyvinyl formal in the ratio of 10 to 1 produce enamels 
of unusually attractive qualities of multiple coat appli- 
cation. By substituting polyvinyl butyral for the formal, 
films are obtained which atford good protection in single 
coats where exposure conditions are relatively mild as 
in the case of strong detergents and soaps as opposed 
to corrosive acids and alkalies. As with other matrices 
discussed, a judicious selection of pigments assures 
maximum color stability during baking and should re- 
ceive adequate consideration in specifying each formu- 
lation for a particular service. The outstanding mar 
resistance of R-108 Intermediate is evident from the 
accompanying graph, suggesting application where high 
abrasion resistance 1s required. Since elaborate develop- 
ment work is still in progress to evaluate this product 
more fully, the results of presently designed experiments 
may he even more revealing. 


Summary 


The properties and suggested application of a number 
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Mar resistance (ASTM D673-44) of finishes based on G-E’s 
R-108 Coating Intermediate compared to other surfaces: 
A, Window glass. B. R-108 multiple coating. C. Cellulose 
acetate. D. Molded phenolic. E. Hard rubber. F. Vinyl- 
chloride-acetate copolymer. 
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. - is important to you! 


From the manufacture of hundreds of stock items, some of which are 
illustrated above, to the production of a special sheet metal product 
is a simple step at BUD. Often a slight change in one of our 
standard models will give you exactly what you want without requir- 
ing special tools and dies, thereby reducing your costs substantially 
and speeding up deliveries. Our expanded facilities, expert work- 
manship, 23 years of experience and manufacturing “know-how” 
assure high quality products. Send us your blue prints for estimates. 
There’s no obligation . . . and it means cost savings to you! 


BUD METAL PRODUCTS 


2118 East 55th Street Cleveland 3, Ohio 
Dept. EM 


W rite for these two free handy 
catalogs showing the wide range 
of Bud Metal Products and Bud 


Electronic Components. 
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Save money... get better service 
by dealing direct with the Fischer 
factory representative or our 









plant. Our sales policy gives one 
low price to all. 





For proof of savings and service 
allow us to give you a quote... 
then compare. You'll find that 
Fischer gives you guaranteed 
precision at a real competitive 
price. Ask us to prove it soon. 













DEAL DIRECT! 
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of very highly specialized organic coatings have been 
described from the standpoint of their applicability to 
electrically operated equipment. The hydrocarbons and 
halohydrocarbon polymers have been discussed at length 
inasmuch as their unique properties make them par- 
ticularly attractive. The design engineer should recog. 
nize, however, that most of these coatings are relatively 
novel and are intended principally for rather special- 
ized service. 

Although some of the products described require also 
rather specialized application and production techniques, 
their unusual properties qualify them for considerable 
attention. Coatings based on silicones and R-108 Inter- 
mediate do not require any special application tech- 
niques and are readily applied by conventional methods, 

Altogether the materials described provide many 
answers involving organic protective coatings heretofore 
inaccessible through the use of conventional material, 

ooo 
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Fungal Requirements 
in Government Specifications 
(Continued from page 116) 


MIL-P-10420(ORD) R 
Plastic, Phenolic, Molded Parts & Molding Mate- 
rial (For Ordnance Use) 


MIL-T-10513(SigC), Amend. 2 T 
Tropicalization of Materials Used in Signal Corps 
Equipment 

MIL-C-10541A T 


Cooling Unit, Multiplex Mapping Equipment 
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BAKER CONTACTS 


OF PLATINUM, PALLADIUM AND SILVER 






Our line of contacts contains rivets, studs, 
C4 CY” screws, steel-back and _ solder-back buttons, 

washers, discs, rods, rings and special shapes. 
We have a separate department devoted to con- 
tact production and supply them in platinum, 
palladium and silver, both pure or in alloys of 
these metals. We furnish them in practically 
any dimensions for attaching by riveting, 
staking, brazing or welding. 


Let us send you our complete catalog. 


BAKER & CO... INC. 


113 ASTOR STREET NEWARK, N. J. 
















MERCURY 
. A 
7MERCOID 


Assure Accuracy, Positive 
ON Le le a 



























Square « Round « Rectangular 
1%" to 30” L. .450” to 25” I.P. 


Proved by use in countless 
applications. Long, spe- 
cialized experience assures 


the exact shape and size : 
you need. Hi-Dielectric. ° TILTING TYPE MERCURY SWITCHES 


Tilting Type 


Hi-Strength. Kraft, Fish : The original method consisting of a simple tilting 

Paper, Red Rope, or any : movement for opening and closing the circuit is still 

daniel teiaatitiiaie amma on : largely the basis of operation in most mercury switch 
: oa ° applications. 

ee Ss . Figure 9-51 (illustrated—one of the most popular 

ea ae — ae : types) is a mercury to mercury contact switch. One 





: : electrode terminates in a pool of mercury within a 
ing for extra moisture ; cup of high temperature refractory material. The 
resistance. - other electrode is submerged in the main body of 

mercury, and as the switch 1s tipped, these two 
=< pools of mercury join and close the circuit. Even 
when operated very slowly, the contact opens or 
Pa rd mount specie closes with a positive and instantaneous action as 
Ppt the mercury joins or divides. The electric arc is con- 
: fined to the lip of the high temperature refractory 
PAPER TUBE CORP. ih al bod - cup, so that no deterioration can occur. 
612 Lafayette St., Fort Wayne, Ind. BBW alah ai} : 
: Further information sent upon request. 
Mfrs. of Paper Tubing for the Electrical Industry 1000 SIZES 
Since 1931 
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° THE MERCOID CORPORATION © 4217 BELMONT AVE. ¢ CHICAGO, ILL. 
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LOOK TO 


GENERAL 
MAGNETIC 


One of the oldest exclusive manufacturers of Alnico Mag- 
nets in the United States—that’s General Magnetic. Its 
prime business is Permanent Magnets. It makes nothing 
else. The expansive plant in Detroit contains the most 
modern and complete facilities for design, manufacture, 
and quality control of Alnico Permanent Magnets for use 
in Magnetron tubes. 



























































Write for latest folder of facts. Send us your blueprints 
and specifications. 


GENERAL MAGNETIC CORP. 
OF DETROIT 
10007 ERWIN AVENUE, DETROIT 34 


MANUFACTURERS OF HIGH COERCIVE MAGNETIC ALLOYS 
All purposes, sizes and shapes 




























































MIL-P-10559A 


Processing Machine, Photographic Film (Ammonia 
Process, Continuous Tone, 42-In.) 


MIL-F-11102A T 
Frequency Meter TS-174()/U 

MIL-P-15008A F 
Plotting and Status Boards (Edge-lighted) 

MIL-M-15023(Ships) T 
Meter; Megohm, Insulation-Resistance-Indicating 

MIL-R-15048(Ships) F 
Reproducer, Sound (Disk Dual-Speed Portable) 

MIL-P-15127A(Ships) F 


Projector, Lantern Slide (3% x 4 in.) Type IC/- 


QPJ 


MIL-P-15158(Ships) F 
Projector, Slide and Strip Film-Type IC/QPI 
MiIL-S-15291 (Ships) F 
Switches, Rotary, Snap Action, Bureau Design 
MIL-A-15303(Ships) F 


Audible Signals, Interior Communication and 
Small Craft (Bells, Buzzers, Horns and Sirens) 
MIL-C-15306D F 
Call-Signal Stations (Type IC’D) (Hand Crank 

Magneto and Call-Signal) 


MIL-M-15338A F 
Mechanical Order and Indicating Equipment 
MIL-B-15377 (Ships) F 

Bearing Monitor Equipment 
MIL-S-15418(Ships) F 
Summary Plotting Boards (Synchro) (24 In.) 
MIL-H-15425A F 

High-Temperature Alarm Equipment 
MIL-C-15467A T 
Crane-Shovels, Crawler-Mounted 
MIL-M-15472(Ships) F 
Motor-Driven Relay 
MIL-P-15555(Ships) F 


Propeller-Revolution-Indicating Equipment, Mag- 

neto-Voltmeter (Naval Shipboard Use) 
MIL-R-15823A 

Receptor, Radiosonde AN/ FMQ-2() 
MIL-S-16032(Ships) F 

Switches, Pressure & Thermostatic (Naval Ship- 

board Use) 


Department of the Navy Specifications 


17G9 ¥,T 
Generator-Sets, Diesel-Engine-Driven, D-C and 
A-C, Stationary (Shore Use) 

17 S 16a, Amend. 1 T 
Switching-Equipment, Bus-Transfer, Magnetically 
and Manually Operated 

17 T 19e, Amend. 3 T 
Transformers, Electric, Miscellaneous (Exclusive of 
Power or Distribution and Instrument Types) 


Bureau of Aeronautics Specifications 


17 F 19(Aer), Amend. 1 ; Ae 
Frequency Changers, General Specification (For 
Aircraft Use) 


Bureau of Ordnance Specifications 


52 L 20(Ord) M, * 
Lacquer, Moisture- and Fungus-Resistant 

52 L 21(Ord) M, ° 
Lacquer, Cable, Fungus-Resistant 

52 T 15(Ord) a, 


Treatment, Moisture, and Fungus-Proofing, of Ele- 
ments, Components, and Assemblies, Electrical 
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MAGNET, HOOK-UP and ALLOY 


® Small space factor ° High dielectric 
























® Unaffected by chemicals ® Excellent flexibility and i 
or corrosive atmosphere abrasion resistance 


® Capable of withstanding ® Sizes: 10 through 50 
250° centigrade A.W.G. 





Send for NEW Warren Wire Specification 1001 | 


ARREN WIRE COMPANY 


POWNAL, VERMONT 


Producers of Nylon, Plain Enamel and Served Magnet Wire, Tinned and Bare 
Copper Wire. 





: OLE Ls 
*Du Pont trademark for Polytetrafluoroethylene Enamel 


SUPERSTRONG boxes and crates— 

; designed and constructed for your 
\ product alone—have a lower overall 
\ cost than just ordinary containers. 

\ First cost is by no means the last 

| cost. SUPERSTRONGS save on ship- 

ping space, reduce weight, occupy 
less storage space, cut down on 
damage claims. Total saving in 
dollars over the course of a year is 
often considerable. 

Contact us for ful! information on 
the complete SUPERSTRONG line of 
quality shipping containers. 


“i 
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hood Boxes Cost Less 


; 
i 
‘ j WOODEN BOXES ond CRATES 
CORRUGATED FIBRE BOXES 
BEVERAGE CASES 
STARCH TRAYS + «+ PALLETS 


RATHBORNE, HAIR and RIDGWAY BOX CO. 
1440 WEST list PLACE » CHICAGO 8, ILLINOIS 
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Manufacturers’ satisfied reordering of 








the same Superior Carbon Brushes for 








periods ranging up to 33 years is a 








tribute that requires no special com- 








ment. The brushes probably come to 








be like old friends to their purchasers 





and users. 











SUPERIOR CARBON PRODUCTS, INC. 
9115 GEORGE AVE., CLEVELAND 5, OHIO 
































and Electronic: General Specifications 

52 V 23(Ord) M.° 
Varnish, Moisture- and Fungus-Resistant (Air- 
Drying) 

52 V 24(Ord) M.° 
Varnish, Melamine, Moisture- and Fungus-Resjs- 
tant (Baking) 

52 W 7(Ord) M, ° 

Wax Solution, Fungus-Resistant 


Bureau of Ships Specifications 
16 E 4(Ships) F, T 


Electronic Equipment, Naval Ship and _ Shore: 
General Specification 


Department of the Army Specifications 


28-147 T 
Grinder, Meat, Heavy Duty, Hotel Type, Electric 
32-62A, Amend. 3 T 


Ice-Cream-Plant, Portable, 2-!2-Gal Freezer and 
40-Gal Hardening Capacity. 

51-7C R, T 
Instruments, Fire-Control: General Specification 
Governing the Manufacture, and Inspection of 

60-977-2 a,* 
Electrical Components, Waterproof, for Automo- 
tive Vehicles: General Requirements for 

71-1370-B T 
Maintenance Equipment ME-13-() (Components 
for) 

91-120 T, M 

Cable: Inter-Vehicle, Single- and Multi-Conductor 


Frankford Arsenal Tentative Specifications 
FXS-934 M 


Enamel: Lacquer, Nitrocellulose, Gloss, (For Elec- 
trical Terminations) 

FXS-971 T 
Varnish, Treatment, Moisture and Fungus-Resis- 
tant for Ordnance Electrical Equipment (Overall 
Treatment of Assembled Equipment) 

FXS-972 T 
Wax Treatment, Moisture and Fungus-Resistant 
for Ordnance Electrical Equipment (Overall Treat- 
ment of Assembled Equipment) 

FXS-975 T 
Varnish Treatment, Moisture and Fungus-Resistant 
for Organic Components 

FXS-976 T 
Wax Treatment, Moisture and Fungus-Resistant, 
for Flexible Wire Harness 

FXS-995 T 
System, Remote Control, M12, Amplifier, MILA! 
and Drive Motor, M2A1, Modification of 


Signal Corps Tentative Specifications 
71-3179 T, M 
Power Equipment Treatment (Tropicalization) 
72-95, Amend. 1 ‘ 
Coating Materials, Hot-Melt (Moisture- and Fun- 
gus-Resistant) 


tions 


71-854-A, Amend. 2. F, 1 
Aircraft Electronic Equipment; General Specifica- 


tion For 









Department of the Air Force Specifica- 
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STEEL 


Every Kind 


Some steel products are in short supply but 
over-all stocks are still large, diversified 


NEARBY STOCKS INCLUDE: 





TUBING—seamless G welded, 
mechanical & boiler tubes 


STRUCTURALS—chonnels, STAINLESS—Allegheny sheets, 
angles, beams, etc. plates, bars, tubing, etc. 
REINFORCING bars & access. 

BABBITT bearing metal 


SHEETS—hot G cold rolled, MACHINERY G TOOLS for 
many types G coatings metal fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, 
Boston, Philadelphia, Detroit, Cincinnati, Cleve- 
land, Pittsburgh, Buffalo, Chicago, Milwaukee, St. 
Louis, Los Angeles, San Francisco, Spokane, Seattle 


BARS—carbon G alloy, hot 
rolled G cold finished 






PLATES—U, M. & sheared, 
Inland 4-Way Floor Plate 







WARNING TO DESIGN ENGINEERS: 
When you steal an AC outlet-REPLACE IT! 


Nearly everything When you design a piece of electrical equipment 
needs an AC outlet that has a line cord, you pre-empt an AC outlet. 


a By putting an Alden Convenience Outlet on your 





a equipment, you replace the one you've taken, and 
DINING TABL& — put one where it is easier to use — to plug in other 
Appliances appliances that enhance the value of your product. 
ae in Whether you're designing a desk lamp or a machine 
Br =a tool, don’t force your customers into makeshift 
) oge 
SV double sockets and a floorful of trailing cords. 
LATHE 
For Power BUILD IN CONVENIENCE WITH ALDEN 402 
Rang — WORLD’S MOST COMPACT AC OUTLET 
Fis S = mt “) Lea) 
MIRRORS : 
ae Shavers, 
Drye 
saa I Mounting _Rivets, 
_ 402 ACE Opening » E yelets or Also with & 
=} Outlet with Only .734 Spot Welds leads to 
= IC | Solder Tabs any length 
For Clk St For a few cents, you provide for whatever electrical 
cord Player 


devices are used on or near your equipment, with 
I @ this AC outlet that can be “jiffied” into place by 
=| 7 spot weld, eyeletting or other standard production 
=) method on 114” mounting centers, requiring less 
TELEVISION than 1” below-surface space, with solder tabs, or 
Fauipment. Solder tailored leads built in by Alden. 


” cha SEND FOR FREE SAMPLE 


a send for 13 assorted Alden miniature outlets 
FLOOR LAMP 4 types to fit practically any installation or 


For Companion oe problem. Ask for Laboratory Work 
mp, Fan Kit #18, $1.50. 

ea 

Che) 125 N. MAIN ST., BROCKTON 64, MASS. 


_— 












ee nied ee el lela cs Onin 


nent ee Detachable Miniature > 
Outlets Line Cords Fuseholders $c 
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ANCHORED-FOR-PERMANENCY 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 Ibs.; Underwriters accepted. 


3 types, many sizes, to fit any cord or cable connection. 






GRIPMASTER ALL-METAL TYPE 






A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
onchored and protects terminals 
against loosening. 






All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 


GRIPMASTER INSULATED TYPE 


For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring arcund cable. Available in 7 


different sizes. 
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WIRE BINDING SLEEVES 


For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 


GEORGE WALKER COMPANY 


EXCLUSIVE MANUFACTURERS OF GRIPMASTER STRAIN RELIEF 
118 AMSTERDAM AVENUE PASSAIC a ee ee 





TRAIN RELIEFS 
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DYNAPRENE 
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Everything that goes into the making of 
DYNAPRENE Flexible Cord is checked and 
tested for quality. Whitney Blake is proud 
of the reputation for long life and hard 
service that DYNAPRENE has earned. You 
can be sure that this good reputation will 
be carefully safeguarded. 


Only by using flexible cord of the finest 
quality can a manufacturer be sure that his 
electrical products will give completely sat- 
isfactory performance. It was to meet manu- 
facturers’ demands for a better flexible cord 
that the rugged neoprene compound used 
for DYNAPRENE jackets was developed. 
DYNAPRENE is tough and long lasting, it 
is extra flexible and unusually resistant to 
those substances and conditions that play 
havoc with rubber-jacketed cords. Safe- 
guard your product's performance by speci- 
fying Whitney Blake DYNAPRENE SO, SJO 
and SV-neoprene-jacketed type on your 
next requisition. 

















































































































WELL BUILT WIRES SINCE 1899 











<> WHITNEY BLAKE CO. 








NEW HAVEN 14, CONNECTICUT 












7183 
Junction Box J-271/APG-5C 


* 


14160, Amend 1. “4, * 
Fungicide, Field-Treatment, Materiel Protectant 
41065B, Amend. 1, Notice 1. . 


Equipment; General Specification for Environ- 
mental Test of 


Army-Navy Aeronautical Specification 
AN-E-19, Amend. 1. F, T 


Electronic Equipment; General Specification For 


References 
Problems in Fungus and Moisture Deterioration, March 
1950, p. 78. Analysis of effect on insulation. Exposure 
test data. Military specifications of selected fungistatic 
coatings. 


Single-Phase Motors 


(Continued from page 114) 


true comparison of the cost differences between these 
two alternative designs could be made. It must be very 
strongly emphasized that if only a few motors of the 
alternate design were built, the cost increase would be 
much greater than shown because of the lower produc- 
tion rate. Moreover, if only half of the motors were 
changed over to the alternate, the cost of the present 
standard motor would be increased and the alternate 
design cost would be increased somewhat because of the 
lesser production rate on both of them. Hence, the cost 
figures given in this article represent costs made on the 
basis of the same volume of production. Since cost is 
so largely determined by production rates and produc- 
tion volume, it must not be assumed that a few motors 
could be made available at no more an increase in 
cost than shown. 

Split-Phase Motors. The locked-rotor performance, 
and the different components of the 1/-hp high-torque 
split-phase motor is given in Table I. The motor cost 
of the three alternate designs are given on the basis of 
100 per cent for the conventional design. Design B has 
a locked-rotor power factor of the order of 45 per cent 
leading. However, the cost is 84 per cent greater than 
that of the present conventional design of motor. Design 
A has less locked-rotor amperes and would be better 
from a voltage-drop ratio standpoint, but even that rep- 
resents a cost increase of 16 per cent, which is substan- 
tial. Design C has comparatively little to recommend it. 

Capacitor-Start Motors. A summary of the perform- 
ance and comparative cost is given in Table II. These 
costs are given on the basis of the same production rate 
of all designs, just as they were for Table I. The cost of 
the conventional capacitor-start motor, which is higher 
than the cost of the conventional split-phase motor, was 
taken at 100 per cent in this table so as to show the 
cost increases of the capacitor motor, and it is not pos- 
sible to directly compare the cost of the alternate capaci- 
tor-start designs. with the alternate split-phase designs. 
Of the various arrangements, design F is in the range of 
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6 SIZES 
*14-1000 MCM 


COPPER TUBE AND PRODUCTS, INC. | 


5745 MARIEMONT AVE. ¢ CINCINNATI 27, OHIO 


For the Right Voltage 
in the Right Place 


TRANSFORMERS 


Ferranti Transformers are manufactured in a wide range of 
styles and sizes to meet your control and power problems... 
carefully engineered and painstakingly produced for sound 
and dependable operation. Submit your requirements for our 
engineering service and prompt quotations. 


FERRANTI ELECTRIC, INC. 


30 Rockefeller Plaza * New York.20, N. Y. 
NORMAL OR HIGH REACTANCE TYPES 


DRAKE ELECTRIC WORKS, Inc. 


3656 N. LINCOLN AVENUE = CHICAGO 13, ILLINOIS 
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to YOUR Wire Stripping Problems 


There’s an IDEAL STRIPPER 
for Every Type of Wire 


No matter what your production requirements may be, the 
wire you use can be stripped more efficiently and economically 
with an Ideal Wire Stripper. A size and style for every need— 
for quick, clean stripping of single or parallel conductors... 
rectangular, round or flat .. . solid or stranded wires. 


Sold Through America’s Leading Distributors 


TWO MOTOR 
BRUSH TYPE STRIPPER 


Strips and cleans enamel, cotton, 
silk, string asbestos and similar 
types of light insulation from 
round, flat, or rectangular wires— 
solid or stranded. Removes coating 
from ‘‘Formex"’ or ‘‘Formvar"’ wire 
—cleans fibre glass insulation—re- 
moves gummy insulation embedded 
in stranded wires. 








































































































ELECTRIC 
“HOT BLADE” 
WIRE STRIPPER 


BURNS OFF INSULATION, in- 
cluding marker thread—no cut 
strands. Strips cotton, silk, syn- 
thetic (plastic) insulation or rub- 
ber coverings from fine stranded 
or solid conductors. 
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BENCH TYPE WIRE STRIPPER 


Strips solid or strandad wire up to 5/16” 
dia. For single conductor plastic, cotton or 
rubber covered wire where quantities ore 
limited. 


LEVER TYPE CABLE AND WIRE STRIPPER 












































Strips all kinds of single and 
parallel conductors and cable 
up to 5” dia. Recommended 
for type S, SJ and Power 
Cables. A production stripper, 
































ELECTRIC ROTARY TYPE 
WIRE STRIPPER 


For production stripping of single conductors, 
solid or stranded wire up to 1/2” outside dia. 
Especially recommended for Type R, RF, CF, AF, 
radio hook-up, leod-in wire, etc. 


MAIL FOR RECOMMENDATION 
See eee net carer ee ee ee ee See ee 


IDEAL INDUSTRIES, Inc. 









































SUBMIT 
SAMPLES 1008 Park Avenue QOEAD 


Sycamore, Illinois 








From the most 
Please recommend the proper stripper for these 


complete line of | wires (enclose samples) 
strippers IDEAL | For intermittent stripping. [_) 
engineers will be \ For continuous production stripping. [) 
t to. 
pleased to recom- oo ne ee 
mend the type l COMPANY 
thatbestmeets | 
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Proposal 2. It has a disadvantage of requiring 150 per 
cent of NEMA current values which means that larger 
fuses would be required in the branch circuits than now 
permitted by the National Electric Code. Possibly, this 
code would have to be revised to permit the use of such 
a motor. Also, it might be necessary to use larger wire 
in branch feeders for thermal reasons. If the ultimate 
customer has a demand meter, he might well be penal- 
ized because of the higher demand of current. 

Moreover, none of these alternate design arrange- 
ments can be dual voltage, preventing use of the motor 
on 230-volt circuits. 


Conclusions 

There are no insoluble engineering reasons standing 
in the way of the motor manufacturer offering motors 
according to any of these proposed designs, and approx- 
imate results of the order shown could be expected. It 
is possible to advance the time phase of the locked-rotor 
current but at an increase in the cost of the motor. 
There are many disadvantages to these arrangements 
in addition to cost. With both arrangements the normal 
running current has to be carried through a switch con- 
tact, which could cause interference with radio or 
television reception, particularly when the contacts are 
old. The increased voltage on the capacitor and the 
extra capacitors used also represent a problem, aside 
from the cost. 

The proposed rearrangements are of no particular 
advantage to the user of the appliance in the way of 
better performance; if anything, there is a slight dis- 
advantage in the use of a running contact and some 


possibility that branch circuits would have to be larger. 
ooo 


Passive Compensator 
for Voltage Flicker 


N a paper presented before the AIEE Summer General 

Meeting, June 1952, Prof. Paul A. Cartwright of the 
University of Minnesota dealt with an alternate solution to 
the problem of voltage flicker on secondary distribution 
systems due to motor starting. 

Professor Cartwright showed that voltage fluctuations 
produced at one load by the switching of another associated 
load can be greatly reduced by the use of a simple transformer 
device called a line-drop compensator. For supply lines 
whose impedances are principally inductive, near perfect 
compensation can be achieved. One such compensator was 
able to reduce the voltage dip from 10 volts to less than 
one volt on starting a 5-hp 110-volt single-phase repulsion- 
induction motor. 

In Fig. 1 the compensating transformer is shown sche- 


Xz 





Fig. 1—Line-drop compensator application on a single- 
phase circuit and its T-equivalent (right) to a_ circuit 
having inductance only. 
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SUB-FRACTIONAL HORSE POWER MOTORS 










TYPE KF 


Universal 


Six types, from 1/50 to 1/25 HP 
listed in our catalog, but flexibility of 
design permits almost endless possi- 
bilities. 

The flat-sided KF was primarily de- 
signed for sewing machines, but can 
be used in business machines or in 
other devices needing a series motor, 
where space is an important factor. 
Normally furnished for 115v line. Can 
be supplied for 250 volt operation, or 


Resilient as a straight 115v (or 230v) DC 
Mounting Plate motor. 


: 
Heinze Electric Co. ASBESTON 
__LOWFLL.MASS J TAPES 


Made with Underwriters’ Grade asbestos yarns 
for Neater, Safer Wrapping of Electrical Conductors 


\ 4, Asbeston Tapes are made of top-grade asbestos fibers 
—combined with high-tensile, fine-spun “U.S.” yarns. j 
| | eeee OK yi DEPENDABLE dio They’re really heat-resistant, and high-tensile— 
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with uniform selvedge edges to allow tighter, closer, 


neater windings for coils, cables, wires and other 
onl Laminated Solenoids by electrical elements. 


We know Asbeston Tapes are the finest quality 
because we carefully supervise every manufacturing 
stage of these tapes in our own plant in Hogansville, 
Ga. We know you can rely on this consistent quality 
to help you give your customers the best work 


















always. 
s FORMERLY " 
= Gauges Widths 4 
Dean W. Davis & Company O10" te 015" Ew 1G 
5 D Solenoid d Sold by reputable distributors all over the United 
ormeyer enoids are made to your States or write to: 
; specifications in simple, compact design—of 
. the finest materials available—to give you The Textile Division 


dependable service on every application. 
Engineered for your particular 
requirements—reliable service and 
long life. Over 30 years’ specialized 
engineering, and the facilities of two 
large modern plants offer you a 
low-cost solution to your solenoid problem. 


UNITED STATES RUBBER COMPANY 


1230 Avenue of the Americas 
Rockefeller Center, New York 20, N. Y. 


usROYyaLZ4.2 
















Ma a Also—Transformers, Coils, Kickers, Magnetic 
Bl ' Windings, Assemblies of all kinds... Precision- duct of 
nnd Made Coils for every electrical purpose. product 0 
Ask for Bulletin and send B/P, sample or data for UNITED STATES RUBBER COMPANY 
quotation, any quantity, large or small. 
le- DORMEYER INDUSTRIES 
nit FACTORIES IN CHICAGO AND KENTLAND, INDIANA 
banda 3414 MILWAUKEE AVE. e CHICAGO 41, ILL. 
CNEL TTT TESTE EISELE EIA 
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CLEAN-CUT 
ADVANTAGES 


, 


PATENTED(| 


RADIO PINS 


Extreme Uniformity 


















































Superior Staking Qualities 
...ends will roll without splitting 


3 Better for Molded Parts 
---closed end keeps compound out 


If you use pins for vacuum tubes, 
adapters, fluorescent lamps, plugs, or 
electrical equipment of any kind, the 
chances are you'll save time, money and 


rejections by using these super-smooth, 
seamless, patented Radio Pins. They are 
available in a wide variety of styles and 


sizes, with staking end either closed or 

open. For a quotation, simply send a 

sketch, sample or description and state 

the quantity and finish you need. 
SHEET METAL STAMPINGS? 


In addition to Radio Pins, we produce 


large quantities of top caps, base shells 
and adapter shells for vacuum tubes; 
also a wide variety of other metal prod- 
ucts, including deep-drawn shells and 


cups, blanks and stampings, ferrules, 
grommets, washers, vents, fasteners— 
and, for almost every manufacturing 
requirement, the world’s largest assort- 
ment of eyelets. 

We invite your inquiry to the Water- 
bury Brass Goods Branch of The 
American Brass Company, Waterbury 


20, Connecticut. nen 





FOR QUALITY Brass Gooos— ANACONDA 
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matically, together with its T-equivalent in which there js 
no inductive coupling between —M, Ls + M anq 
lL» + M. To achieve perfect compensation for the line 
drop caused by L it is necessary only that the mutual 
inductance — M of the transformer be made equal to the 
line inductance L. Then 1 —M=O and no voltage 
drop takes place between terminals 5-6 and 3-4. The two 
loads are connected to a bus of zero internal impedance and 
consequently the loads cannot interfere with each other. If 
the loads are approximately of the same size Ls and L, 
may appropriately be made equal and if the coupling be- 
tween transformer coils is very close, the mutual inductance 
M will be only slightly less than L;:—=L». Under these 
circumstances the design takes the form of a center- 
tapped autotransformer, with the center tap connected to the 
line whose reactance is to be compensated. 

When the power source contains resistance as well as 
inductive reactance, compensation for line drop can only be 
achieved in part. If the magnitude of the load voltage is 
to be maintained constant some shift in phase must be 
allowed. However, a useful degree of compensation is pos- 
sible over a fairly wide range of load and power-factor 
values. 

The current and voltage phase relations involved in line- 
drop compensation are shown in Fig. 2.. This vector dia- 










Portions greatly 
exaggerated 


Fig. 2—Current and voltage vectors involved in line-drop 
compensator application. 


gram relates only to the effects of the current taken by 
one load on the voltage of its associated load. The open- 
circuit voltage between 3-4 of Fig. 1 is taken as the refer- 
ence. When a current /,, is supplied to load 4, and no com- 
pensation is made for the line-drop, the voltage across 
points 3-4 and 1-2 becomes /”,,. With the same current 
supplied to load A, the use of a line-drop compensator 
would provide a compensating potential of value —/,, Xm. 
The resultant voltage across points 3-4 would now be V’,,”. 
By a proper choice of Xm for given circuit conditions, the 
magnitudes of ’,,” and V’,, can be made equal. 

The problem dealt with in the paper was brought into 
focus by a disturbance caused by a 3-phase elevator motor 
to certain constant loads which were very sensitive to volt- 
age changes. The motor is a 22-hp, 220-volt, wound-rotor 
machine which has an operating current of approximately 
60 amp at a power factor of 60 per cent. The source of the 
utilization voltages was a transformer bank of three single- 
phase 50-kva transformers. 

In order to design the compensators for this installation, 
the supply system resistance and reactance per phase were 
determined, and measurements were made to determine the 
starting current, running current, and power factor of the 
elevator motor. The design took the form of a center-tapped 
unit and the assumption was made that X,—= Xs == Xm. 
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SYNGHINO I motors’ 


for instant starting 
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| 
Before it passes final inspection, every 
SYNCHRON motor must survive a 
rigid operating test on a specially 
designed block to make sure of 
instant response to current im- 
pulse. No guesswork is_ toler- 
: ated! You can depend upon 
; SYNCHRON for instant start- ' 
r ing, with full power deliv- Pious 
Sa oz. direct load | 
. ery. continuously at 1 
; 1 R.P.M. ‘| 
R 
WITH Operates efficiently in 
any position, and at _ 
ee easily 
EES 
—— adapted 
f. +4 
A= A&G to standard timing de- | 
TRADEMARK vices. Gear trains can be 
a — ; 
» | furnished to convert to any | 
CORD SETS AND CORD SET ASSEMBLIES desired speed and unusual 
actions can be incorporated. 
: The name PHALOCORD is your guarantee of Special timing problems are 
- successful performance... whatever your cord nine dam anaamniai ical 
Es . CHRON engineers. 5 
set or cord set assembly problem, send it along ‘ 
and we'll give it our prompt attention! ED ‘ . | 
’ "8 « 
' | Sa”? timing machines 
" “A Complete Selection Powered by dependable SYNCHRON 
le ol Gaal Gete-tn Maat motors. Complete . . . ready to install 
Specific Requirements’ in any timing device. 
to 
m Mail coupon for 
t- engineering data 
r ij 
: PHALO PLASTICS CORPORATION 
vA COMMERCIAL & FOSTER STREETS * WORCESTER * MASS. NE ee he a ae oe i 
a Manufacturers of Thermoplastic Insulated Wire, Cables, Cord Sets and Tubing | HANSEN MANUFACTURING CO., INC., Princeton 3, Ind. | 
z 4g se ¥ page a | Send catalog and engineering data to: | 
n, | Name | 
re | | 
he j Firm | 
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The required value of Xm was calculated to be 0.05 ohms, 
which gives good compensaton during the starting period 
as well as during the running period of the motor. 

In the design of the unit some balance between magnetic 
circuit length, cross section, and saturation must be ob- 
tained. An exciting current of 110 amp during motor start 

ROTARY dictates the use of an air gap, which also allows a con- 
venient means of adjustment with various types of loads, 


ELECTRICAL The average length of the magnetic circuit for each core 
is 9 in. and the cross-sectional area 1.5 sq in. An air gap 

of 0.016 in. gave good operating results for the particular 

EQUIPMENT power source and motor involved. The coils were wound 


of copper strap and the windings divided between two 


core legs. The overall dimensions of each unit are 4 in. 


cube. Co oe 















Wider Design Opportunities 
With the New Phenolics 


(Continued from page 96) 





Typical Pregwood applications: Lift rods (2%x14x- 
84 in.) in heavy-duty circuit-breakers for Allis Chalm- 
ers; these bars are required to withstand very severe 
intermittent loading. Connector bars (3g¢x+gx-4 in.) to 
connect three blades in knife-tvype switch or breaker, 


ene eet D8: Fok for General Electric’s Trumbull Electric Department. 


Built to rigid military specifications 





















operates from 24 V input . . . output 600 V Strata-Wood bars or rods have been used as insulators 
at 175 milliamperes continuous duty. Tempera- for antennas. Gauge-Wood (crossbanded) has been ap- 
00 tal eg lg age — plied for mounting boards in switch parts for the 
icall tically b ced. Two pole con- . : = 
struction, with separate removable pole pieces. Kelman Electric ( ompany, Los Angeles. 
Epoxy-Resin Laminates. Since the epoxy resins are 
based on bisphenol, they may be considered in this dis- 
RECISION-ENGINEERED describes (rate ag ae thy ; so apes 
. : | cussion. Their possible use as molding compounds was 
: sath» < apenas yee sot +A “4 mentioned in Part I. Their general properties and also 
typical of the many special problems which eae 5 hi ee 
EEPCO engineers have solved in military their applications as casting resins were previously 
and industrial applications. discussed at length in this publication. (20) Some fairly 
Whether your power problem relates to | large-scale military-equipment application for glass- 
a highly developed radar unit or an indus- epoxy laminates are believed to be in the offing, but 
trial: control device, EEPCO is set up to details are at present kept secret. 
save you time and money. This is possible Particular advantages of glass-epoxy laminates are 
because of EEPCO’s specialized engineer- shear and compression strengths several-fold higher 
ing experience in the design and manufac- 'than that of competitive laminates (straight phenolic 
ture of precision rotary electrical equip- or polyester). The good arc resistance of epoxy resins 
ment. (cured resin 100 to 180 sec, depending on type of cure) 
If you have a power problem, simple or is a marked advantage over straight phenolics. 
complex, we’d like the opportunity to work | According to one recent report (21) “laminates pre- 
g I 


it out for you. pared from epoxy resins are expected to find their 


first major uses in the high-voltage insulation field and 
| in applications where their superior chemical resistance 
properties are needed. Laminates showing very good 
strength and excellent resistance to delamination have 






P-M D-C MOTORS AND GENERATORS 
UNIVERSAL MOTORS 

SHADES POLE MOTORS (2-4-6 POLE) 
D-C MOTORS AND GENERATORS 







| been prepared using both wet and dry lavup technique 
P-M A-C GENERATORS how Abi. , Sea 4 plat Meas dee. ae 
Z _ ‘basic ac : yr agents. ass- 

CAPACITOR TYPE MOTORS | with amine and polybasic acid curing agents. G 






| cloth laminates have received the most attention.” 
MOTORS DESIGNED FOR In another report (22 


22) it is pointed out that in addi- 
SPECIAL APPLICATIONS tion to their use as laminating resins in “their own 


right,” the epoxy resins are also being studied in com- 

ELECTRO ENGINEERING binations with other resins, such as phenol-formalde- 
PRODUCTS CO. hydes, ureas, melamines and polyesters, and with syn- 

Makers of Precision Rotary Electrical Equipment thetic rubbers such as Thiokols. Modification with 
609 W. LAKE STREET e CHICAGO, ILL. | epoxy resins, for example, appears to have the prop- 
| erty of improving the adhesion between the glass and 
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mT on tthe 
cut Assembly Costs 


We make all types for man- 
ufacturers of many diver- 
sified products including— 





e@ AUTOMATIC WASHING MACHINES 

e GAS AND ELECTRIC DRYERS 

@ RADIO AND TV 

e VENDING AND AMUSEMENT MACHINES 
@ TOOL MACHINES 

@ MILITARY 


Our specialized knowledge, volume raw material 
buying and modern equipment assure precision 
workmanship at low cost. Write today for a quotation! 


* 


r : 

bherry -Lhanner oir te) 

fs Lor 1488 SKOKIE BOULEVARD 
_ HIGHLAND PARK, ILLINOIS 


















1020B MEGOHMMETER 
DIRECT READING 
Self contained—A.C. operated 
Electronically regulated supply 
| megohm to2 million megohms. 


1010 COMPARISON BRIDGE 
Self contained — A.C. operated 
Rapid and accurate ' 
test of Resistors, 
Condensers, Inductors 








1040 VACUUM TUBE 
VOLTMETER 
Self contained — A.C. operated 
High impedance wide frequency 
television components under Used at Audio & 
load conditions. Supersonic frequencies. 
SEND FOR COMPLETE TRANSFORMER AND INSTRUMENT CATALOGS 


TI10A INCREMENTAL 

INDUCTANCE BRIDGE 

For accurate testing of 
communication and 





FREED TRANSFORMER CO., INC. 


INSTRUMENTS DIVISION 
1730-B Weirfield Street, Brooklyn (Ridgewood) 27, N. Y. 
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[,ibson 


GRAPHITE 
GIBSILOY 
CONTACTS 








Graphite Gibsiloy electrical contacts are pro- 
duced from mixtures of metal powders and 
graphite powder. Being non-metallic, graphite 
reduces the welding tendency of contacts, en- 
hances the “surety of making contact’ because 
it cannot tarnish or form surface oxides, and 
imparts self-lubricating properties to contacts. 

Non-sticking characteristics make Graphite 
Gibsiloys advantageous for use in circuit breakers 
and contactors. Rheostats, aircraft turrets, con- 
tacts operating against slip rings, and many other 
sliding contact applications may require Graphite 
Gibsiloys because of the self-lubricating nature 
of graphite. Moreover, the low, stable contact 
resistance and “surety-of-making-contact” qual- 
ity of these Gibsiloys provide ideal performance 
in many switches and relays. 

In addition to Graphite Gibsiloys, Gibson con- 
tact materials include Refractory Gibsiloys, 
Ductile Gibsiloys, silver, silver alloys, and 
palladium. 

Write for the new 12-page Gibson Catalog 
C-520 and learn... 
® More about the Gibson line of contact materials 

and their properties; 
® More about Gibson service to help you select 


quality contacts for your most demanding con- 
tact applications. 


fjibsilo te maar 


OSiot Gipson Etectric COMPANY 


R349 Frankstown Ave., Pittsburgh 21. Pa. 
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molds new reinforced materials 











High 
si 


Heat 
i Resistance 


Excellent 
Di-Electric 
Strength 






makes possible 
NEW USES 


Electrical 
Components 


Chemical 
Resistance 


Vrventigaty, these Performance and 


Cost Advantages for Your Products 


New molding compounds composed of Fibre Glass, Nylon, Rubber 
Phenolics are making electrical components more durable and 
efficient, with application advantages in performance and economy. 
Triple “M” experts can help you in building a better product. Send 


your blueprint or description and functions of your unit, specifying 
electrical and mechanical prop- 


erties required. Triple “M” will 
be happy to work with you in 
the design and production 
stages, without obligation. 


eWidwest 


into Flactrical Components / 













the polyester-resin. 

The pre-impregnating technique has been commer. 
cially applied to semi-processed glass-fiber-base lami- 
nated impregnated with stabilized epoxy resins. At least 
two companies (Cordo Molding Products and U. §. 
Polymeric Chemicals) are known to have been pro- 
ducing these materials. Much as with pre-impregnated 
glass-polyesters these epoxy materials can be handled 
with production economy by (1) pre-cutting patterns 
by blanking dies or other inexpensive means; and (2) 
dry layup of the patterns to be cured by the vacuum 
bag molding method or directly by die molding. The 
precut patterns can also be utilized in layup preforms 
made over low-cost plaster or wood molds. These epoxy 
materials are understood to have found considerable 
interest in applications for components and _ housings 
in electrical equipment, although details are not being 
revealed. Epoxy-impregnated Orlon-based laminates are 
also available. 

A number of development contracts for epoxy lami- 
nates have been placed by government sources; the 
applications include terminal strips and (in metal-clad 
form) printed circuits. In the latter field, the epoxy 
resins, owing to their outstanding adhesion to metals, 
offer particularly good possibilities. Moreover, the epoxy 
metal-clad laminates can be made in. one production 
operation. The impregnated glass base and the metal 
cladding can be cured and bonded in one step. This 
results in much better bond than with the present 
method of bonding the copper or aluminum foil to a 
phenolic laminate as a separate operation. 

Experimental work also is being done in a metal- 
clad, epoxy-faced, phenolic-core laminate for printed 
circuit work. The epoxy facing utilizes an impregnated 
glass cloth or a suitable paper base for the reinforce- 
ment. Either a single- or two-stage cure may be ap- 
plied. The net result is to combine the lower costs of 
phenolics with the superior metal adhesion of the epoxy. 

In a new field such as the metal-clad epoxy laminates, 
it is difficult to report completely the names of all com- 
panies doing experimental work. However, it is known 
that U.S. Polymeric Chemicals and Photocircuits Corp. 
have been producing experimental lots. 

Although the strong adhesion of epoxies to metal is 
an advantage in metal-clad laminates, this characteristic 
creates a problem in other applications when metal 
molds are used. Suitable precautions have to be taken, 
such as glazing the mold with silicone oils, or utilizing 


Combined Reprint 


“Wider Design Opportunities 
with the NEW PHENOLICS” 


All three parts of this article (concluding in this 
issue) are to be made available in one combined 
reprint on or about August 15. Advance letterhead 
requests from readers may be addressed to: 





Electric Motor Makers 
find Triple “"M" Catalog of 
Electric Motor Components 
indispensable. Send for your copy 







and Manufacturing Company 
4630 W. Fullerton . Chicago 39 
Customolded Plastics 
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| COMBINATION 
RESISTOR 





that func- 
tions as a 
resistor — 
procects 
against 
overload as 
a fuse. Reduces costs — sim- 
plifies assembly — saves time 
and materials. Write for de- 
, aanes —_ TOD: AY! 





and FUSE e 
ONE UNIT | 





DEPEND 
ON FOR 


Manufactured to 
JAN-R-26A Specs. 
FIRST CHOICE of electrical 
engineers everywhere, MIL- 
WAUKEE “Fire-tested” Resis- 
tors are being installed in an 
ever-increasing range of equip- 
ment. Made with vitreous enam- 
el or cement coatings, in 
standard resistance values and 
to your blueprint specifications. 
Write, wire or phone for quo- 
tations — samples. 


MILWAUKEE RESISTOR CO. 


706 W. VIRGINIA AVENUE * MILWAUKEE 4, WISCONSIN 





MEGOHMS 
MEGOHMS 


MEG : 
meG Cheaper ty the dozen with 
MEG 


MEGOHMS 
MEGOHMS 
MEGOHMS 
MEGOHMS 
MEGOH 


JELLIFF 
ALLOY 1000 


wEGOHMS RESISTANCE WIRE 


MEGOHMS 


This new material packs 1000 ohms/cmf—48% more than 
the widely-used nickel-chromium alloys. 


And what’s more, there’s no 
loss of other important 
physical and electrical prop- 
erties. High tensile strength 
— excellent solderability — 
TC of Resistance is 20 
—EMEF vs Copper + 7 mi- 
cro-volts—Coefficient of Ex- 
pansion 13.9— remarkable 
Surface-Corrosion Resistance 
—and many more vital 
characteristics make ALLOY 

a money-making, pres- 
tige-building component of 
compact, precision resistors. 
For complete data, get Bul- 
letin 25. 
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the confidence vote 
in coils goes to DANO 


Bey 





Dano for coil dependa- 
Dano tor your complete coil satisfaction— 


Dano for coil performance! 
bility! 
whether it be a simple electrical coil winding or a 
series of specially treated coils deeply impregnated 
with wax or varnish and cured in heat controlled 
ovens. 


Look at the Dano record: a wide variety of quality 
coils made up to exact customer specifications. No 
wonder so many users turn with complete confidence 
to Dano—the wide odd coil favorite. 

Send us samples or specifications with quantity re- 
quirements for our recommendation. No obligation! 


@ Form Wound e Bakelite Bobbin 


e@ Paper Section e Cotton Interweave 
e Acetate Bobbin e Coils for High Tem- 
e@ Molded Coils perature Application. 


Also, Transformers Made To Order. 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 
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Let STAR custom-make 
yur PORCELAIN products 


STAR has played an important part in the 
design, engineering and volume production 
of porcelain components for many nation- 
ally known consumer and industrial prod- 
ucts. 









































It will pay you to call on STAR when your 
product is in the planning stage. Our ce- 
ramic engineers can be of help in design- 
ing parts and selecting the proper com- 
position for high performance and economy. 
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| parting sheets of Teflon, cellulose acetate or other ma- 
terials. Test values for fully cured glass-epoxy laminates 
are shown in Table III. (Page 96.) 

Manufacturers of basic epoxy resins include the Bake- 
lite Company (C-8); Ciba Company, (Araldite), 
Houghton Laboratories, Inc. (Hysols); Minnesota 
Mining and Manufacturing Company; Shell Chemical 
Company (Epon). 

Foamed Phenolics: Foamed phenolics are a relatively 
new development, with two major applications to date: 
floatation gear for Navy use, and as a cushioning pack- 
aging material. The first application is beyond the scope 
of this discussion. The availability of improved pack- 

aging materials, however, is of definite interest to the 

| design engineer who has the responsibility of seeing 
that his product can withstand the rigor of transporta- 
tion and field handling—particularly if the product is 
in the nature of precision and delicate electronic equip- 
ment. 

Two types of phenolic foam have been developed: (1) 
Commercially available foamed resin, such as Bakelite’s 
foamable phenolic BV-18763, which comes in ready-to- 
be-used slabs or prefabricated forms; and (2) foamed- 
in-place resins such as General Electric’s Phenolic Foam 
and Westinghouse’s Insulfoam. The latter materials are 
shipped in suitable liquid formulations to be foamed in 
place at the user’s plant. (The G-E material is also 
available in pre-foamed slab form and_ prefabricated 
shapes. ) 

The application of foamed-in-place phenolic to thermal 
and acoustical insulation has been previously discussed 
in this publication. (23) A recent application has been 
cited in an electric water cooler where a foam-in-place 
phenolic has been successfully applied both for thermal 
and acoustical insulation. 

Epoxy foam-in-place materials have also been ex- 
perimentally developed by Minneapolis-Honeywell Reg- 
ulator Company, Plastics Laboratory, for encapsulating 
purposes and for packaging fragile electronic equip- 
ment. (24) 

Some work is being done in rubber-phenolic foams, 
primarily for military applications. 








Summary 

It is impossible within the limits of this discussion 
to make a detailed analysis of all developments in new 
fabrics and resins since they permeate the entire field. 
It is sufficient to reiterate that the developments in the 
field of laminating resins and finished laminates, both 
in special types and in the general-purpose laminates, 
have served to provide the design engineer with a sig- 
nificantly broader base of operations in solving design 
problems. Specific property and application data on 
various types of laminates are available from producers, 
as noted under Acknowledgements. Obviously, it has 
been impossible in this discussion to list all the pro- 
| ducers of laminating resins or of laminates. ooo 
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ing and Other Uses,” A. C. Wrotnowski, ELEc- 
* Note: References 1-12, inclusive, with Part I of this article, 


June 1952, page 360; references 13-18, inclusive, with Part II, 
July, p. 268. 
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timing 

devices 

ACL ttic fans cama » 
WANTED: 


purpose 
ae, the makers of Scruggs 
4-Pole Shaded Pole 





1 MARK-TIME 


does 





In every industrial and appliance field 
Mark-Time timing devices are known 


a. motors will help you 
$ the Mark-Time timing devices are designed, 
: seairetiod Sad senatocices: by 0 develop a better product | 





men. They include spring operated bell 
timers, time switches, and combinations 
of both, designed to meet all specifica- 
tions and requirements where audible 
bell signal or electrical circuit breaking 
is required at the end of a time cycle. 


this booklet tells how \ 





Let Mark-Time solve your timing prob- 
lem! 


( IN 


TaD Seah Te 
yd HARTFORD, CONNECTICUT 


d in Canada send inquiries to: Ontario Hughes Owens Co, Ottawa, Ontario 
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STAINLESS ? 
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No longer is it necessary to experiment with 















g ready-made motors hoping for the results you want. 
P Now you can start out with the right motor—a 
dependable Scruggs Motor—designed to fit your exact 
5s specifications. This service, which has been used in 
the development of a number of outstanding prod- 
TL ada ucts, is described in a booklet which is yours free 
on request. f 
ALLMETAL Also included is an Engineering Data Sheet. Simply ; 
n aes jot down the motor requirements for the product ‘ 
N stot you have in mind—we’ll tailor-build the right motor 
1. for you. 
e STAINLESS May we serve you? Use the coupon today! 
h 
Sy 
” THE a 
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n — f Crng q c ° " PANY 
n a A Dazey Corporation Subsidiary 
S, AND DELIVERY MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
iS Complete facilities un- eis i . 
as ‘elie gta aie: - | .|Produce Stainless The Loyd Scruggs Company 
0 te per tag er ttn . oe Products Exclusivel ! 1022 N. 6th Street 
Standard and ‘'AN BASS : St. Louis 1, Mo. 4 
specs. Specials to order . . 8 Write for | | 
Se Catalog B | Gentlemen: | 
I'm interested in developing better products. Please send me your | 
free booklet without obligation. i 
| FIRM bl a 1 
I ADDRESS CITY STATE_ 1 
. ATTENTION: MR. TITLE. = 
Sees ce Gu ae Gum Gun aus a ee ee ee ee ee euemenanenemanenehaqnummaheaine 
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A Quality Relay for 


RUGGED . 
DUTY: 


vasa) 
adase Lo 


A.C: oc D.C. 


WITH CONTACT ARRANGEMENTS 
OF 3 AND 4-POLE, DOUBLE THROW 


Wherever severe shock and vibration are encountered, this 
rugged little relay can be relied upon to give dependable serv- 
ice. Originally designed for aircraft and mobile equipment, the 
versatile AMRECON Type DO is adaptable to many other uses 
where maximum protection against mechanical injury is re- 
quired. Small in size (244” high, 2.4” wide, 113” deep) it is 
available in contact arrangements of three and four-pole, 
double throw. Coils are normally rated at 3 watts d.c., or 6 
watts, 60-cycle a.c.—for voltages up to 230 volts d.c., or 440 
volts acc. Contact rating: 10 amps—at 115 volts a.c. non- 
inductive, or 32 volts d.c. Weight: approximately six ounces. 


WRITE FOR 
CATALOG R-40 


American Relay & Controls, Ine. 
4919 W. Flournoy St., Chicago 44, Ill. 








Special Design Motors 
Example: type LD3 (illustrated) for aircraft 


<6, Reg 
4 
40 rareeo So / 
— woes ¥ 
3° 


SPECIFICATIONS - Type LD3 











VOLTS CYCLES AMPS DUTY H.P. R.P.M. 
24 DC 2:2 Intermit. 1/95 3600 
24 DC 3.75 Intermit. 1/35 3600 
24 DC 1.5 Cont. 1/100 4000 
24 DC 7.8 Intermit. 1/8 8500 

12-32 volts D.C. — With or without electrical 
Governor — Ball Bearings — Details on Request. 


Facilities and assistance are available for the 
development of special motors, shaded pole, series 
or D.C. to meet given requirements. 


Write, wire or call 


SIGNAL ELECTRIC MFG. CO. * MENOMINEE, MICHIGAN 
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Stainless or 
Carbon Steel 


STAINLESS 


@ Low permeability and high resistance for 
greatest efficiency. High tensile strength for 
compactness and neat appearance. Non-cor- 
rosive for everlasting life and safety. Cheaper 
than bronze on equal performance basis. 


CARBON STEEL 


@For motors under 5 HP. Fine working 
characteristics. Wide variety of uses. 


Shipped on 50 to 200-pound reels 


PAGE STEEL AND WIRE DIVISION 
Pee ea i aera 


Monessen, Pa., Atlanta, Chicago, Denver, 
Los Angeles, New York, Philadelphia, 
Detroit, Portland, San Francisco, Bridgeport, Conn. 





SOCKETS 


500 SERIES 
aA OL Lb a 


For 5,000 Volts, 25 Amperes 
per Contact Alterable by cir- 
cuit Characteristics. 


$-506-DB 
Socket with deep Bracket 


Socket contacts of phosphor bronze, knife-switch type, cadmium 
plated. Plug contacts hard brass, cadmium plated. Made in 2, 
4, 6, 8, 10, and 12 contacts. Plugs and sockets polarized. Long 
leakage path from terminal, and terminal to ground. Caps and 
brackets, steel parkerized (rust-proofed). Plug and socket blocks 
interchangeable in caps and brackets. Terminal connections most 
accessible. Cap insulated with canvas bakelite. 


Write for Jones BULLETIN 500 for full details on line, 


HowaRD B. JONES DIVISION 





is 
CINCH MANUFACTURING CORPORATION 
7. " 
I Ww f I J i ro I 
SUBSIDIARY OF UNITED-CARR FASTENER C a 
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OCI MELA PIL AMe Leu iesaa das 
and EXPLOSION-PROOF, too! 















EBERT 
PLUNGER TYPE 
MERCURY RELAYS 


Expanded production facilities 
have enabled us to maintain 
NORMAL DELIVERY SCHEDULES on 
these heavy duty relays han- 
dling up to 60 omperes. 
































MERCURY 
RELAYS 


are now avail- 
able in single, 
2-pole and 3- 
pole struc- 
tures. Send 
for latest cat- 
alogue, Dept. Heremetically sealed glass construction 
EM. eliminates failure due to dust, moisture, 
oxidation...No contact points to burn, pit 
or stick... The liquid mercury-to-mercury 
contact provides years of positive, noise- 
free action... without servicing or mainte- 
mance costs! 


EBERT ELECTRONICS CO. 


ec 185-09 Jamaica Ave., Hollis, L. 1., N. Y. 







































pee ee obinson pump installation at LaPointe-Plascomold 


ROBINSON 


Metering Pump 


































accurately meters 
PLASTISOL 


The LaPointe-Plascomold Cor- 
poration, producer of electronic 
components, installed a Robinson 
Metering Pump to increase produc- 
tion of their “Mighty Match” tele- 
vision divider networks. The pump 
not only reduced unit costs, but 
ejected *Plastisol so accurately that 
a change in design was made— 
affording a saving in material and 
still greater economies. 

This versatile production tool 
may solve some of your problems. 
Write for further information today! 






* Forcibly ejects Avid com- 
Gomnde—aot 2 gravit 

Spenser ; 

® Controls h 
statically 

@ Ejects fast 






eat thermo. 
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* Registered Trade Name 






incogerpoRmateco 


P.O. Box 47 


95 PARK AVE. - NUTLEY 10, NEW 








Telephone NUtley 2-4510 
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J. R. Stirrat, General Electric. 



















Correction— NEW PHENOLICS: In second line, 
third paragraph, first column, page 105, July issue 
(Part II), read “insoluble” instead of ‘soluble.’ 





JIC Standards for 
Resistance Welding Transformers 


(Continued from page 117) 





4.5 The temperature rise of the tap switch 
shall not exceed the values given in the 
table® for air-cooled apparatus. 


5. Voltage 


5.1 Primary Voltage 

5.1.1 The transformer shall be designed 
for use on either 220 volt or 440 
volt (one, not both) and a frequency 
of 60 cycles per second. 

Secondary Voltage 

5.2.1 The maximum open-circuit voltage 
per secondary section at rated pri- 
mary voltage shall not be more than 
5.25 volts nor less than 4.75 volts. 

5.2.2 The secondary voltage adjustment 
shall be obtained by a tap switch or 
switches having at least four posi- 
tions, providing a minimum voltage 
which shall be no greater than 75 
percent of the maximum voltage. 


ut 
bo 


6. Secondary Circuit 


6.1 The secondary circuit shall consist of two 
separate sections with terminals as shown 
in the diagram. 

6.2 The secondaries must be electrically bal- 
anced in all taps so that their impedances 
when tested separately (as in paragrah 9.1) 
shall not vary more than 10 percent. 

6.3. The secondary short-circuit current with 
one secondary shorted as in paragraph 
9.1.2 and the other open, shall be not less 
than 44,000 amp nor more than 52,000 


* Table II, Index 1.70 issued June 1951, RWMA Electrical Standards 
for Resistance Welding Equipment. 
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There’s a guy who ought to know better than 
to use an easily-tearing insulating paper in my slot 
cells. Even if he does get me wound, that inferior 
paper will probably burn out shortly. Smart coil 
winders are using Copaco, with its greater. strength and 
higher electrical factors. Their own tests prove 
that Copaco meets all Class A requirements. He should 
write for Cottrell’s Data Sheet and samples. 
Representatives wer 
Everywhere ar 


OTTRELL PAPER COMPANY 


INCORPORATED 
FALL RIVER, MASSACHUSETTS 





Akron Porcelain may be the economical, efficient and 
immediate solution for your restricted materials. 
Send us your blueprints and specifications. Our En- 
gineering Department will be glad to work with you. 


THE AKRON PORCELAIN CO. 





2725 Cory Avenue * AKRON 14, OHIO 
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root of Precision 


that means tighter fastening! 


See the unique multiple-spline socket in that large 1-inch 
Bristol Socket Screw. 

You'll find this same exclusive Bristol feature (vital to 
tighter tightening) in every one of the 7,438 tiny No. 0 Bristol 
Socket Screws held in that 2 oz shot glass. 

It takes precise machinery . .. painstaking effort ...to make 
them that way. But it’s worth it ...to give you shock-resistant 
fasteners, precise enough to be used in electric razors, cameras, 
communications devices, instruments of all kinds. 

The multiple-spline socket permits tightening beyond limit 
of ordinary screws . .. turns internal wrenching force into rotary 
motion, not expanding pressure. Hence, no bursting, no round- 
ing out of socket walls—even in sizes down to No. 3, 2, 1, 0 
wire size. Result: maximum resistance to vibration. 

Other advantages: ideal for compact assemblies and hard- 
to-get-at fastening points. For disassembly, a reverse flick of 
wrench loosens the set. 





Only prisToL gives you the right socket screw for every application 


BRISTOL 


Multiple-Spline and Hex Socket Screws...Cap and Set 


RE SEE SE 
The Bristol Company 
| Mill Supplies Division 
153 Bristol Road, Waterbury 20, Conn. 





; Please send me free sample of Bristol’s Multiple-Spline Screw and 
bulletins showing applications to: 

| icici ican hime cictestitanecin 
| Ni i ah 
| ADDRESS = 

iia nasticaacasasitcihiitcinthcieineapiemiieaiigg STATE 

' Screw Sizes___ sa 
| Our problem is mainly VIBRATION [_] 
l 


COMPACT DESIGN [] FREQUENT TAKE-APART [_] 
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Ath... 
“MID-WEST™ 
No large or small purchase of 
compression, extension, flat or 
torsion springs should be com- 
pleted without consulting 
“MID-WEST SPRING.” With 
ample modern equipment, 
three fast-paced factories, and 
many years of spring engineer- 
ing experience, MID-WEST 
possesses both the capacity to 
produce, and the skill to do it 
right. 





amp. 
The short-circuit current may be calculated 
using rated voltage and data from the im- 
pedance test. These figures shall apply 
to either secondary. 


~— 


Polarity 


7.1 The instantaneous primary and secondary 
circuit polarities shall be designated on the 
terminals. 

7.2 The two inner secondary terminals shall 
have like instantaneous polarity. 


8. Primary Connection 


8.1 Provision shall be made for connection of 
primary leads at the tap-switch end of the 
transformer. 

8.2 Lugs to be a NEC approved set-screw con- 
nector and shall have a continuous rating 
at least equal to 70 percent of the trans- 
former rated current. 


9. Test Conditions 


9.1 Impedance Tests 
9.1.1 Measurements shall be taken with 
primary winding at an average tem- 
perature of 75 C plus or minus 10 C, 
9.1.2 The secondaries shall be short-cir- 
cuited by a rolled copper bar 1x2 
in. in section bolted to the terminals. 
9.1.3 All impedance measurements shall 
include the tap switch. 
9.2 Thermal Tests 
9.2.1 The transformer shall be tested at 
a 50 percent duty cycle based on a 
l-min integrating period with the 
primary tap switch set on high tap 
and at rated primary voltage. 
2.2. As an alternate to 9.2.1, the trans- 

























SMALL ORDERS 
DEPARTMENT 


TEA CTS Mallett yt 
cial department for short 
runs and emergency serv- 
ice. We also maintain a 
fully equipped tool and 


Regardless of the 
number, kind or type 
of springs you need, 
we invite you to sub- 
mit your specifica- 
tions and _ require- 


former may be tested at reduced pri- 
mary voltage provided the maximum 
allowable temperature rise is not ex- 
ceeded when tested as in 9.2.1. 







die shop. 










EXTENSION 
COMPRESSION 
FLAT SPRINGS 
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ments for competent 
engineering advice, 
quotation and deliv- 
ery dates. 


mid-west spring 


Manufacturing Company 


TORSION SPRINGS 
WIRE FORMS 
STAMPINGS 


4632 South Western Ave., Chicago, Illinois 
ST. PAUL .. . Sales office and plant . . . 946 University Ave. 








Method of Method Insulation class! 
measure- of ——_—_—____— 
Machine part ment cooling A B HH? C 
Transformer Embedded = Air 60 80 125 145 
primary detector Water 70 90 135 155 
windings Resistance Air 55 75 120 140 
Water 65 85 130 150 
Ther- 
mometer Air 50 70 125 145 
Transformer Embedded Air 60 80 125 125 
secondary detector Water 70 90 135 155 
windings Ther- Air 50 70 125 145 
mometer Water 60 80 135 ~~ 155 
Flexible and Embedded = Air 60 80 125 145 
rigid detector Water 70 90 £135 ~~ «155 
secondary Ther- Air 50 70 125 145 
conductors? Water 60 80 135 155 





insulation shall not attain a temperature in excess of that allowed for the 
insulation. 


temperature rises given are therefore tentative and may change as more 
experience is gained in the use of this class of insulation. 


temperature rise shall not exceed 155 C 


Limits of Observable Temperature Rise 
Maximum rise in deg C 



















mometer 


1 Metallic parts of any kind in contact with or adjacent to any kind of 






2Insulations designated as Class H are relatively new. The observable 






% Where the conductors are not in contact with any insulation the observable 
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Base plate in full area contact with 
heated surface results in minimum 
overshoot, smaller cycling differen- | 
tial, faster response. Can be sup- | 
plied pre-calibrated to any desired 


range from 70°F. to 600°F. with 

shaft height optional up to 2” 9 
overall. Adjusting set screw permits | 5 “ieee — 
trimming to close limits. | & STRONGER 
Ratings: 1200 W 115-230V AC. | 

1500W Available. 


2. LIGHTER 


Dimensions—End Mounting Type: @ i IN WEIGHT 
Length 2%”, Height 13/16” not in- 
cluding shaft, Width 54”, Mounting 






Centers 2-9/16”. 3. MOISTURE 
Side Mounting Type: RESISTANT 
Length 244”, Height 13/16” not in- 
cluding shaft, Width 134”, Mount- 
ing Center 1-1/16”. 


A compact, durable bi-metal type 
Thermostat. Maximum sensitivity. 


Welded t inal lugs 1 tacts. 

mo ae eS ... Offer you 

Operating range: 70° F to 600° F. a 4 
Dimensions: Length 1-15/16” incl. b t | d 
iemehentee Height —” es shaft e ter insu ation an 


which is optional up to 2” overall. 
Width 5”, Mtg. Center to adjust- 


ee ee hi heat-dissipation, as well! 


Write for Detailed Design Data and Latest Price Schedule 





Sa ey ey, 


2064 BRONX S®BREET NEW YORK 60, N. Y. 










Strict Laboratory Con- 
trol of materials, plus 
spiral winding and heat 
treated compression 
makes Precision Bob- 
bins stronger, lighter 
and better 
suited in every 
way for your 
coil forms. 
Greater coil 
winding space 
is provided, 
too. 


Low COST, PRECISION 
DIE CUT STAMPINGS 
IN SMALL LOTS 


illustrated was pro- 


The stamp!n& tented process at 


duced by our pa 
a cost of: ' 
$58 00 for the first 100 sn 
8.30 for each — 
; ice ma- 
jus actual market oe < - 
t ri 1. Your stampings of 4 —— 
a ‘ape up to 36" thick can te 
or shape —— 


#8 ° yroport jon 
produced ae die life—9,000 to 


Flanges are 
furnished with leads, 
slots, holes or plain and 
all types are supplied 
flat, recessed or em- 
bossed to fit any 
mounting. Tube ends 
DIE CUT STAMPINGS swaged to lock flanges. 
1 SMALL LOTS aE Any size, any shape available — round, square, 
pee rectangular —in dielectric Kraft, Fish Paper, 
Cellulose Acetate or Combinations. 






The Largest 
Producer of 


price. Ave 


Send 
20,000 blanks. 


specifications 
for Sample and 
Ask for New 
Arbor List 
over 1500 sizes. 


Present Production 


450-500 NEW DIES PER MONTH 


Leadership built on excellent 
quality and fine service at lowest 
possible cost. 


SEND YOUR PRINTS OR SAMPLE 
BLANKS FOR QUOTATION 









2838 13th AVE. S. 
MINNEAPOLIS 7, 
MINNESOTA 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, III. 
Plant +2, 79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Paper Bobbins 


Dayton Rocers 
cache fare ce naar ee saan 
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in electrical specialties— 


SORENG 


oe is the word for 


_— finest quality 





Soreng electrical specialties for appliances, 
machines and other equipment are designed, engi- 
neered and built completely in our own extensive 
plants. That’s your assurance of finest quality—in per- 
formance, in materials, in workmanship. Your assur- 
ance, too, of complete satisfaction through years of 
efficient, low-cost, trouble-free service. 


A few of the many Soreng-engineered specialties include:— 
@ TT Type Solenoids—for more work per : nit volume. 


e Switches—hundreds of various types for automobiles, 
refrigerators, washers, other home appliances, machine 
tools, and many others. 


e Terminals—in a wide range of types that speed production 
and cut costs. 


Every Soreng component is backed by more than 25 
years experience, engineering leadership, and pre- 
cision manufacturing. You can depend on Soreng 
because Soreng means finest quality electrica! specialties! 
For engineering help with your problems, write— 
without obligation—to Dept. M28. 


ol 


Specialists In Electrical Specialties 








SORENG | 


Ni 
ns 
Sd 





9555 Soreng Ave., Schiller Park, Ill. (Chicago Suburb) 
Plants: Schiller Park, Ill. 







Fremont, Ohio 









9. 


to 






The test shall be conducted with the 
ambient air between 20 C and 40 C. 
Ingoing cooling water temperature 
maintained within plus or minus 5 C 
of the ambient air temperature. (See 
Par. 1.1). 

The volume of water flow shall not 
exceed | gal per min, with a maxi- 
mum pressure drop across the trans- 
former of 7 psi. 

When the resistance method is used 
to determine the maximum temper- 
uture rise of the primary windings 
the cooling water shall be shut off 
when the load is removed and the 
readings taken not less than 15 sec 
and not more than 20 sec after shut- 
down. Resistance shall be measured 
at the primary terminals of the trans- 
former and may or may not include 
the tap switch. 


10. Nameplate Data 


10.1 The nameplate shall include the follow- 
ing minimum data. 


a. 


b. 
Cc. 
d. 


e 


f. 


g. 
. 


— 






11. Electrical Characteristics Data 


Manufacturer's name and principal ad- 
dress. 

Serial number of the transformer. 
Kva rating at 50 per cent duty cycle. 
Primary frequency. 

Primary voltage. 
Maximum and 
voltage. 
Maximum temperature rise. 


RWMA Type A-l. 


minimum secondary 





11.1 When requested by the purchaser, the 
following information shall be supplied. 


a. 


Effective resistance and reactance, re- 


ferred to the primary of the trans- 

former, shall be given for the follow- 

ing conditions: 

1. Secondaries in series at high and 
low tap. 


2. Secondaries in parallel at high and 
low tap. 
3. Each secondary shortcircuited in- 


dividually at all taps. 


2. Omission of Temperature and Impedance Test 


12.1 A temperature or impedance test shall not 
be required when a record of tests made 
on a duplicate transformer can be fur- 
nished. 


13. Safety Provisions 


13.1 All exposed parts of a press-type trans- 
former with the exception of the secondary 
shall have a common electrical connection. 
















Three Combined Reprints 


Now available as announced on page 208 


Magnetic Amplifiers, 40 pages, $1.50 
Servomechanism Design, 56 pages, $2.00 
Motor Protection, 52 pages, $1.50 

Send orders with remittance to Reader Service 


Department, including 3 per cent sales tax for New 
York City deliveries. 





ELECTRICAL MANUFACTURING 


BRAININ 


ELECTRICAL 


REA 


PRECISION SERVICE... 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
ewn designs executed, send us your requirements, 
and they will receive our most careful attention 


Extra KNOW-HOW 


for your specific design problems 


THERMOSTATIC BIMETAL ° 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


C. $. BRAININ CO. 


318 Washington Street, Mt. Vernon, N. Y. 
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PROVIDE DELAYS 
RANGING FROM | 
1 TO 120 SECONDS 


Features: — Compensated for ambient 
temperature changes from —40° to 110° F 
. . . Hermetically sealed; not affected by 
altitude, moisture or other climate changes 
. . » Explosion-proof . . . Octal radio base 
. .. Compact, light, rugged, inexpensive . . . 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 


=3°7--- = 
°o 


f 


VOLTAGE OF 4V ' WITH AMPERITES 
TTERY & CHARGER | VOLTAGE VARIES 
VARIES APPROX. 4 ONLY 


7 50% | 2% 


o” 
1,°* Amperite REGULATORS are the simplest, 
; lightest, cheapest, and most compact method 
of obtaining current or voltage regulation 
. . . For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 
Write for 4-page Illustrated Bulletin. 


FA mperite CO., inc., 561 Broadway, New York 12,N.Y. 


In Canada: Atlas Radio Corp., Ltd., 560 King St., W. T 


BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 
retainers. Send your specifications for recommendations from 
our Engineering Department. 


THE HARTFORD STEEL BALL CO. 
HARTFORD 6, CONN. 


DETROIT PLD) LS CLG See 
at me Ua eo ete RA WOOMIGUET. IN 


445 WEW CENTER BLOG. 605 W. WASHINGTON BLVD Pe Li) a 1718 SOUTH FLOWER ST. SS W 42ND ST ear 
















Permanent Magnets From 
Powdered Iron 


(Continued from page 91) 





page 144. Sintered iron pole faces combined with round 
alnico magnet. 


Conserving Critical Materials, April 1951, page 124. Staff 
article reporting steps being taken by radio and television 
industry to reduce the use of scarce cobalt and nickel in 
speaker magnets, focussing coils and ferrite cores. See 
“Saving Critical Materials,” December 1951, page 102, for 
a report of actual reductions made during the year. 

Cobalt-Platinum Alloy, July 1951, page 120. Note on a ductile 
alloy of high energy product and demagnetizing force de- 

veloped by General Electric. 

Low-Cost Processing of Alnico Rotors and Stators, November 
1951, page 125. Methods of designing permanent magnet 
parts to eliminate costly grinding and finishing processes, 
Includes use of cast parts as inserts in machinable castings, 
die castings and molded plastics; several case histories. 

Magnetic Parts by Powder Metallurgy, January 1952, page 97, 
Properties of sintered compacts for d-c applications and the 
beneficial effect of alloy additions tending to produce in- 


creased density; a quasi-laminated material offering promise 
? for a-c service. 


Navy’s High-Coercive Magnetic Material, August 1952, page 6. 


* 
now in use Brief note on a bismuth-manganese powder metal material 


with energy product comparable to alnicos. 








































Permanent Magnets from Powdered Iron, B. Kopelman, August 
Overly-Hautz All Steel adjustable motor slide 1952, page 88. Pure iron powder of ultra-fine size and 


bases are manufactured to fit NEMA standard elongated particle shape when compressed to a critical 

f 7 203 505. Oth : density has properties potentially better than the best alnicos, 

motor trame ns ; to e Uuher sizes Can A progress report on a development of special current in- 
be made to specification. terest in reducing the use of critical materials. 

No additional machining or assembling is 

necessary. Each Overly-Hautz motor base is 

shipped ready for installation including cad- 


mium plated bolts for mounting motor. 


QUANTITY PRODUCTION 


makes for low costs and | prompt 
delivery 








Mechanized Soldering 


] EW soldering and brazing unit designed for higher 
1 speed and less labor handles special soldering jobs 
as well as production runs. Developed by the Metallizing 
Company of America, Chicago, to de “posit lead and tin 
base solders, silver solder, and brazing wires in a liquid 
or semi- -liquid form to a part moving at constant speed 
under the gun nozzle. Soldering or brazing can be either 
intermittent or continuous at any desired rate of spee ed up 
to 200 lineal ft of seam per min. Material in wire form 
is fed into the center of a conical flame where it is melted 
into a liquid or semi-liquid state, and then deposited into 
the seam or area being joined. Typical jobs have been 
done with lower soldering costs, with less labor, with 
better results and at higher speeds. ooo 










ELECTRICAL MANUFACTURING 


SELENIUM 
RECTIFIERS 


Made by a new process to a uni- 
form, high quality for continuous, heavy-duty 


service. 
One inch square to 12- by 16-inch cells in 


standard stacks or for customer assembly. 


Write For FREE Catalog Folder 


SYNTRON CO. 


490 Lexington Ave. Homer City, Pa 


Vana | 
THREADED STAMPINGS 


at LOWER COST 


¢ Made to your specs and tolerances 
e Parts tapped, reamed etc. in one operation 
e Uniform threaded parts j 
e Uniformly threaded holes 


Write for Bulletin 


the mohawk mfg. co. 


MIDDLETOWN, CONN. 
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TOMA 


TRACING CLOTH FOR HARD PENCILS 


@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distinguished by its 
special dull drawing surface, on 
which hard pencils can be used, 


& 
giving clean, sharp, opaque, non- 
smudging lines. rt 
Erasures are made easily, without 


damage. It gives sharp, contrasting : 
prints of the finest lines. It resists HRN 
the effects of time and wear, and 2 aa el pee ae 
does not become brittle or opaque. pe TRACING = Se tie 
Imperial Pencil Tracing Cloth is ‘ : 
right for ink drawings as well. so 


a 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


Here’s help for you on... 


COMPOUND 
MELTING 


You specify the size, shape 
and heat you require in a com- 
pound melting tank. You name 
the accessories ... valves, lids, 
legs, controls . . . you need. 
You determine the hourly or 
daily capacity your melting 
tank must produce... together 

with allowable tolerances . . . and all other essentials. 


Then let Sta-Warm go to work for you. Shortly you 
will receive a specific proposal to match every item 
you specified, a plan that is highly efficient because it 
will be based on the time-tested “Sta-Warm Method” 
of designing and building compound melters for an 
almost infinite variety of applications over a period 
of 30 years. 

Why not write today for 
a brief resume of the “‘Sta- 

Warm Method’’. No obliga- 
tion. Address .. 
View showing bow heating ele- 


ment covers entire sidewall and 
bottom of typical Sta-Warm tank. 


Ca-Warimi ELectric co. 


565 N. CHESTNUT ST., RAVENNA, OHIC 











MATERIALS e@ METALS e ELECTRICAL & MECHANICAL PARTS @ EQUIPMENT e FINISHES 





Index of products and services as advertised in ELECTRICAL MANUFACTURING and which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Always consult latest issue. Ex- 
panded data may be secured from advertisements. Publisher will supply any additional information, 
which is available, upon request. Address—John A. Campbell, Director, Reader Service. 





ADHESIVES 


Agmetrene Cork Co., 9506 Arch, Lancas- 

ter, Pa. 

Bakelite Co.. A Division of Union Carbide 
& Carbon Corp., Det, Dy-20, 30 E. 42 
St.. New York 17, 

Biggs Co., Carl H., Nel W. Pico Blvd., 
a8 Angeles, Cai. 


Durez Plastics & Chemicals, Inc 1308 
Walck Rd., N. Tonawanda, N. Y. 

Koppers Co., Inc., Chemical Div., Dept. 
EM-7, Pittsburgh 19, Pa. 

Minnesota Mining & Mig. Co., St. Paul 6, 
Minn 

National Electric Coil Co., Columbus 16, 
Ohio 


1045 N. Canal, 


7800 Woodlawn, 


Sauereisen Cements (€o., 
Pittshurgh 15. Pa 
Van Cleef Bros., 
Chicago 19, Ill. 


Inc., 


ALUMINUM. See also Castings 


Aluminum Co. of America, 1899F Gulf 
ibsiug., Pittsburgh 19, Pa 

Federated Metals Div., American Smelt- 
oss Refining Co., 120 Bway, N. Y. 5, 

Revere Copper & Brass, Inc., 230 Park, 
New York 17, N. Y. 


AMMETERS. See Instruments 
ANODES, PLATING 


American Brass Co., 
Baker & Co., Inc., 
N 


Waterbury 20, Conn. 
113 Astor, Newark 5, 


Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

du Pont de Nemours & Co., Inc., E. L., 
— Chemicals Dept., Wilmington 98, 
Yel. 

Federated Metals Div., 
& Refining Co., 120 Bway, N. 

General Plate Div., Metals & Controls 
Corp., 48 Forest, ‘Attleboro, Mass. 
(Silver, Gold) 

Handy & Harman, 82 Fulton, New York 38, 
N. Y. (Gold and Silver) 

Hussey & Co., C. G., Pittsburgh 19, Pa. 

Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, R. I. 

Revere Copper & Brass, Inc., 230 Park Ave., 
New York 17. N. Y. 

Seymour Mfe. Co., Seymour, Conn. 

Wellman Bronze & Aluminum (Co., 
2533 E. 93rd, Cleveland 4, Ohio. 


American Sots 


The, 


ASBESTOS SLEEVING. See Sleeving and 
Tape, Asbestos. 


BALANCING MACHINES 


Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


BALLS, BEARING 


Abbott Ball Co., 60 Railroad Place, 
Hartford 10, Conn. 

Hartford Steel Ball Co., 

SKF Industries, Inc., 
Philadelphia 32, Pa 


Hartford 6, Conn. 
P. O. Box 6731, 


Strom Steel Ball Co., 1850 S. 54th Ave., 
Cicero 50, Il. 

BATTERIES, DRY 

National Carbon Co., Div. Union Carbide 


Carbon Corp., 30 East 42nd, New 
York 17, N. Y 


Radio Corporation of America, Dept. FR41, 
Harrison, N. 


BATTERY ELIMINATORS. 
Supply Units, Rectifier. 


See Power 


BEAD CHAINS 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 


13 Mountain Grove, 


BEARINGS, BABBITT 


Johnson Bronze Co., 570 S. Mill, 
Castle, Pa. 


New 


To communicate with any manufacturer whose name appears in this ie use READER INQUIRY FACILITY, page 209. 
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Moraine Products Div. of General Motors, 
Dayton, Ohio (Steel-Backed) 

oan & Son, Inc., Joseph T., Chicago, 
iL. 


BEARINGS, BALL (Miniature) 
Hoover Ball & Bearing Co., Ann Arbor, 


Mich 
New Departure Div. of General Motors 
Corp., Bristol, Conn. 


Norma-Hoffmann Bearings Corp., 
Conn 
U. S. Gasket Co., 


Stamford, 
N. J. 
BEARINGS, BALL and ROLLER 


(Radial and Thrust) 


Fafnir Bearing Co., New Britain, Conn. 
— Ball & Bearing Co., Ann Arbor, 
¢ 


Camden 1, 


New Departure Div. of General Motors 
Corp., Bristol, Conn. 

Nice Ball earing Co., 30th & Hunting 
Park Ave., Philadelphia, Pa. 


Norma-Hoffmann Bearings Corp., Stamford, 
Inc., 


Conn 

SKF Industries, P. O. Box 6731, 
Philadelphia 32, Pa. 

Timken Roller Bearing Co., 1835 Dueber 
Ave., 8. W. Canton 6, Ohio 


BEARINGS & BUSHINGS, METAL 
(Brass, Bronze, Steel, ete.) 


Amplex Mfg. Co., Sub. Chrysler Corp... 
Detroit 31, Mich 

Bound Brook Oil-Less peering Co., Dept. 
B-2, Bound Brook, N. J. 

Chase Brass & Copper Co., Dept. EM 252. 
Waterbury 20. Conn. 

Federal-Mogul Corp., 11063 Shoemaker, 
Detroit 13. Mich. 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. 

— & Co., Inc., P. R., Indianapolis 6, 


Moraine Products Div. of General Motors 


Corp. Dayton, Ohio 
Radio Cores, Inc., Dept. 852 S, 9540 Tul- 
ley Ave., Oak Lawn, Tl. 


Morganite, Inc.. Long Island City 1. N. Y. 
United States Graphite Co., 1612 Holland, 
Saginaw, Mich. 


BEARINGS & BUSHINGS, 
LUBRICANT-RETAINING 


Amplex Mfg. Co., Sub of Chrysler Corp., 
6501 Harner Detroit 21 Mich 

Bound Brook Oil-Less Bearing Co., Dept. 
B-2, Bound Brook, N. J. 

Graphite Metallizing Corp... 1059 Nepper- 
han Ave., Yonkers 3. N. Y. (Oilless, 
Self -lubricating 


Johnson Bronze Co., 578 S. Mill, New 
Castle, Pa. 

Moraine Products Div. of General Motors 
Corn. Dayton, Ohio 

National Carbon Co., Div. Union Carbide 
& Carbon Corp., 30 East 42nd, New 
York 17. N. Y. 


— Molded Products, Inc., St. Marys, 


Radio Cores, Inc.. Dept. 852 S, 9540 Tul- 
ley Ave., Oak Lawn, III. 

United States Graphite Co., 
Saginaw. Mich 


BEARINGS and BUSHINGS, 
NON-METALLIC 


General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 
National Vulcanized Fibre Co., Wilming- 


ton 99, Del. 
2799 Lake S&t., 


1621 Holland, 


Richardson Co., 
Park, Til 
aren & Son, Inc., 


Melrose 
Joseph T., Chicago, 


Westinghouse Electric Corp., P.O. Box 868. 
Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE 
Lord Mfg. Co., Erie, Pa. 


BELLS 


(Rubber- backed) 


Signal Engineering & Mfg. Co., 154 W. 14, 
New York 11, N. Y. 
BELT DRIVES. See Drives, Belt. 


BENDERS, BRAKE & SHEARS 


O’Neil-Irwin Mfg. Co., Lake City, Minn. 
(Die-Less Duplicating) 


J. A. Richards Co., 906 North Pitcher, 
Kalamazoo 13F, Mich. 


meee & Son, Inc., Joseph T., Chicago, 


SERVLLIVM COPPER (Rod. Strip Tube. 
Vire) 
Beryllium Corp., mending. Pa. 


Mallory & Co., Inc., e. , Indianapolis 6 
Ind. 


BIMETALS. See Thermostatic Bimetals. 


BITS, SCREW and BOLT. See Socket 
Screw Keys and Wrenches. 


BLOCKS, PILLOW 


Fafnir Bearing Co., New Britain, 
SKF Industries, Inc., 
Philadelphia 32, Pa. 


Conn. 
0. Box 6731, 


BLOCKS, TERMINAL. See Strips, Blocks 
and Boards, Terminal. 

BLOWERS. See Fans and Blowers. 

BOLTS. See Fasteners. 

BOXES, METAL. See Cabinets, Sheet 


Metal. 


BOXES and CRATES, WIREBOUND. sce 
also containers, Packaging and Shipping 


National Metal Edge Box Co., 1212 Callow- 


hill St., Philadelphia 23, Pa. 
Rathborue, Hair and Kidgeway Box Co., 
440 W. 21 Place, Chicago 8, Ill 


Wirebound Box Manufacturers Association 
Room 1150, 327 S. La Salle St.. Chi- 
eago 4, LiL 


BRAKES, BENDING. See Benders. 
Brakes and Shears. 


BRAKES, MAGNETIC 


Dings Brakes, Inc., 4713 W. 
Ave., Milwaukee 46, Wis. 
Dynamatic Corp., Sub. of 
Co., Kenosha, Wis. 
Stearns Magnetic Inc., 
Milwaukee 46, Wisc. 
Warner Electric Brake & Clutch C 

EM, Beloit, Wisc. 


Electric 
Eaton Mfg. 
642 South 28 St., 


o., Dept. 


BRASS, BRONZE and COPPER 
All Commercial Forms 
(For Wire. See Wire and Cable, Bare) 


American Brass Company, Waterbury 2, 
Conn (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys) 

Rristo! Brass Corp., The, Bristol. Conn, 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury °0. Conn 

Driver Co., Wilbur B., “150 Riverside Ave., 
Newark 4, J. 

Federal Metals Div., 
& Refining Co., 120 ‘Bway, _. nu. 

Hussey & Co., C. G., Pittsburgh 19, Pa. 

Iisco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 
(Copper Tubing) 


American Smetting 
z. 


Johnson Bronze Co., 570 S. Mill. New 
Castle, Pa. 

Revere Copper & Brass, Inc., 230 Park 
Ave.. New York 17. N. Y. 

Van Huffel Tube Corp., Warren, Ohio 
(Tubing) 

BRAZING ALLOYS, SILVER 

a & Co., Inc., 113 Astor, Newark 5. 

tie <n & Copper Co., Dept. EM 252, 


Waterbury 20. Conn 
General Plate Div., Metals and Controls 
Corp.. 48 Forest, Attleboro, Mass 
meaty & Harman, 82 Fulton, New York 38, 


Improved Seamless Wire Co., 
Eddy, Providence 5. . 

Malloy & Co., Inc.. P. 
Ind. 

Ney Co., J. M., 


Ine., 775 
z. 

. Indianapolis 6, 
371 Elm, Hartford 1, Conn. 


BRONZE. See Brass. 


Bronze & Copper: 
also Phosphor Bronze. 


BRUSH CAPS 


Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, Ill. 

Triple ““M'’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, IIL 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 
Ave., Cicero 50, Ill. 

Graphite Metallizing Corp., 
han Ave.. Yonkers 3, N. ¥: 

Keystone Carbon Co., St. Marys, Pa, 

National Carbon Co., Div., Union Carbide 
& Carbon Corp., 30 East 42nd, New 
York 17, N. = 

Speer C arbon Co., 8 

Stackpole Carbon Co, 

Superior Carbon Products, Inc., 9114 George 
Ave., Cleveland 5, Ohio 

Tnited States Graphite Co., 1621 Hollang 
Saginaw. Mich. 

Westinghouse Electric Corp.. P.O. Box 848 
Pitteburgh 30. Pa. 
Wilson Co., The H. A., 

Newark 5. N. J. 


3450 S. 52nq 
1059 Nepper. 


. Marys, Pa. 
St. Marys. Pa 


105 Chestnut 8t., 


BRUSH HOLDERS. See Holders, 
Commutator Brush. 


BUSHI 
EA 
uM 
| 
LA 


NGS 
RING. See Bearings and Bushings. 
POSITION. See Plastics. Custom. 
BRE. See Fibre, Vulcanized. 
ss. See Glass. Technical. 
ERMETIC SEAL. See Seals and 
Terminals, Hermetic. 
MICA. See Mica. 
PORCELAIN. See Ceramics. 
RUBBER. See Rubber & Rubber 
Products. 


zranco 


BUTTONS and CLIPS, SNAP 
FASTENER 


Cuyahoga Spring Co., 10251 Berea Ba 


Cleveland 2, Unio 

CABINETS, SHEET METAL (Boxes 
Cans, Chassis, Housings, Panels, Racks 
Tanks). 


Alden Products Co., 
Brockton 64EM, Mass. 


117 North Maia. 


Bud Metal Products, Dept. EM., 2118 E. 
55, Cleveland 3, Ohio 
Geuder Paeschke & Frey Co., 1525 W. 


St. Paul, Milwaukee 1, Wis. 

Heldor Mfg. Co., Div. of Heldor Bushing 
& Terminal Co., Inc., 225 Belleville 
Ave., Bloomfield, N. J. 

Overly-Hautz Co., 11500 Madisen 
Cleveland 2, Ohio 

Riester & Thesmacher Co., 1526 W. 25th, 
Cleveland 13, Ohio 


Ave., 


CABLE. See Wire & Cable. 
CABLE ASSEMBLIES and HARNESSES 
see Harnesses & Assemblies, Wire. 


CAMBRIC, VARNISHED. See Fabries, 


Insulating. 

CAPACITORS 

Aircraft-Marine Products, Inc., 2100 Paz 
ton, Harrisburg, Pa. 

Astron Corp., 255 Grant Ave., East New- 
ark, N. J. 

Cornell-Dubilier Electric Corp., Dept 
1-82, South Plainfield. N. J. 

Fansteel Metallurgical Corp., North Chi 


cago, Til. (Tantalum) 
General Electric Co., 
Hudson Falls, N. Y. 
Maliry & Co., Inc., P. R., Indianapolis 
6, Ind. 
Master Appliance Mfg. Co., Fourth fe 
Ontario, Racine, Wis. 
Radio Materials Corp., 3325 N. Californias, 


Chicago 18, Til 
Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 
Stackpole Carbon Co., St. Marys, Pa. 
Stupakoff Ceramic & Mfg. Co., Latrobe 


Capacitor Dept., 


Pa. 

CARBON AND GRAPHITE: (Contacts 
Electrodes, Anodes, Bearings, Dieses 
Piles, Plates, Plungers, Rings, Seals. 
etc.) 

Becker Brothers Carbon Co., 3450 8. 5206 


Ave., Cicero 50, IL. 7 
Graphite Metallizing Corp., 1059 Nepper- 
han Ave.. Yonkers 3, N. Y. 


Keystone Carbon Co., St. Marys, Pa. 

National Carbon Co., Div., Union Carbide 
& Carbon Corp., 30 East 42nd, New 
York 17, N. Y. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 


United States Graphite Co., 1621 Holland, 


Saginaw, Mich 


CASTINGS, ALUMINUM and 


MAGNESIUM. See also Castings, Die 
Aluminum Co. of America, 1899F Gulf 
Bldg.. Pittsburgh 19. Pa 
Bound Brook Oil-Less Bearing Co., Dept. 
B-2, Bound Brook, N. J. 
Parker White Metal Co., Erie, Pa 
Wellman Bronze & Aluminum Co., 2588 


E. 93rd, Cleveland 4, Ohio 
CASTINGS, BRASS, BRONZE, COPPER 


Allis-Chalmers Mfg. Co., 937 A 8S. 70th. 
Milwaukee 1, Wis. 

Bound Brook Oil-Less Bearing Co., Dept. 
B-2, Bound Brook, N. J. 
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WIRE and CABLE 4 
po 


_Yy 


MANUFACTURERS OF: 


SRIR JAN-C-76 

Radio and instrument wire 
Co-axial cable 

Nylon and polyethelene wire 


Quality Assurance 
for Your Product 


Communication and 
Telephone wire 
Shielded and braided wires 


Twin lead 
AC molded line cords 

TV male and female connectors 
Hook-up wire 


RADIO AND ELECTR WIRE PRODUCTS 


botide Mire & (les (exe 


LAY 


CLIFTON, NEW JERSEY 


About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’ve had it. 


Your choice of 8 

different Motors, 

and 72 gear head 

motor combina- 
tions. 


RAE MOTOR CORP. 
P.O. Box 291 — Racine, Wis. 





Rae 


Technical Manuals * Brochures 


HERBERT LINDAUER STUDIO 
420 MADISON AVENUE 
NEW YORK 17 * PLAZA 9-6258 
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Two Piece TRANSFORMER 





INSULATOR 


For use in Neon Sign 
Transformers, one piece 

fits inside trans- 
former case, 
other piece fits 
outside case, 
forming a per- 
fect insulator. 













@ Porcelain Insulators, properly 
engineered and applied, add high 
dielectric and physical strength. 
In Universal Porcelain Insulators, 
you gain this extra protection. . . 
plus higher resistance to tempera- 
ture changes, moisture, fumes and 
most acids. On your next insulator 
job, specify Universal Porcelain. 


ae UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 








i 


Will Aluminum 


' eee 
“w Chemical Finishes? 





Yes—SEE ALCOA. Alcoa’s finishing labora- 
tories are continually improving and de- 
veloping finishes for aluminum—painted, 
electroplated, anodized plus chemical and 
mechanical treatments. For the latest infor- 
mation, simply write on your company 
letterhead to: 
ALUMINUM COMPANY OF AMERICA 

1981-H Gulf Building Pittsburgh 19, Pa. 





Aluminum Shell Lamp Holder and 
Screw Shell manufactured and fin- 
ished by Leviton Manufacturing Co. 


ALUMINUM COMPANY 
OF AMERICA 
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WEATHERING 
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MANSON tapes 
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for BETTER 





FASTENING 





AUTHORIZED INDUSTRIAL DISTRIBUTORS 






Specify 


AVAILABLE THRU HOLO-KROME 


HOLO-KROME 


THE HOLO-KROME SCREW CORP., 
HARTFORD 10, CONN. 








SOCKET SCREWS | 


Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. j 
Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
Wellman Bronze & Aluminum Co., The, 
2533 E. 93rd. Cleveland 4. Ohio 


CASTINGS, DIE 


Aluminum Co. of America, 1899F Gulf 
idg., Pittsburgh 19, Pa 
Electric Auto-Lite Co., Toledo 1, Ohte 


(Aluminum & Zine) 

Gries Reproducer Corp., 108 Willow Ave. 
New York 54, N. Y. (zinc) 
Hoover Co., Die Castings Div., North 

Canton, Ohio 
Madison-Kipp Corp., 
Madison 10. Wis. 
New Jersey Zine Co 160 
Yor 7%, N. YF (Zinc 
Alloys) 
Parker White Metal Co., Erie, Pa., 
minum & Zinc) 
Stewart Die Casting Div., Stewart Warner 


214 Waubesa Ave., 


Front, New 
Die Casting 


(Alu 


Corp.., 4535 W. Fullerton Ave., Chicago 
39, Til. 

CASTINGS, GRAY IRON 

Electric Auto-Lite Co., Toledo 1 Uhio 

CASTINGS, INVESTMENT 
Allis-Chalmers Mfg. Co., 937A 8S. 70th, 
Milwaukee 1, Wis. 

Casting Engineers Inc., 2323 Bosworth 
Ave., Chicago 14, II. 

International Nickel Co.. Ine., 67 Wall, 


New York 5, N. Y. (Nickel and Allovs) 
Precision Metalsmiths Inc., 1075 E. 200th 
St., Cleveland 17, Ohio 


CATHODE RAY TUBES. 


See Tubes, 
Cathode Ray. 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. 
CEMENT, INSULATION AND SEALING 


Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. DY-20, 30 E. 


42nd, New York 17, N. Y. 

Biggs Co., Carl H.. 11616 W. Pico Blvd., 
Los Angeles, Calif. 

Communication Products Co., Inc., Marl- 
boro, Monmouth County, N. J. 

Durez Plastics & Chemicals, Inc 1308 
Walck Rd., N. Tonawanda, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlawn, 


Chicago 19, Ill. 


CERAMICS 


Standard & Special Electrical 


Porcelains (low-volt) (A) 
Refractory Porcelain (B) 
High-voltage Porcelain (C) 
Cordierite (D) 
Zircon Porcelain (E) 
Steatite (Lava) (F) 
Titanates (G) 
Cement- Asbestos (H) 
Ferrites (I) 

Akron Porcelain Co., 2725 Cory Ave. 
Akron 14, Ohio (AB) 

American Lava Corp., Chattanooga 5, 
Tenn. (ADEFG) 

Ceramic Specialities Co., 444 W. Sixth, 
East Liverpool, Ohio (ABCF) 

Colonial Insulator Co., 907 Grant, Akron 
11, Ohio (ABCE) 

Garfield Mfg. Co.. Garfield 1, N. J. (H) 

Illinois Electric Porcelain Co., P.O. Box 
272, Macomb, Ill, (AB) 

Kirehberger & Co., Inc., 1422 37th St., 
Brooklyn 18, N. Y. (ABDF) 


Knox Porcelain Corp., Knoxville 1, Tenn. 


(ABC) 

Louthan Mfg. Co., East Liverpool, Ohio 
(ABDEF) 

Mycalex Corporation of America, 30 


Rockefeller Plaza, New York 20, N. Y. 
(Glass-bonded Mica) 
~ Jersey Porcelain Co., 


New York Ave. 
Plum. Trenton 5. N. J. (ABE) 


Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N.Y.(AF 

Porcelain Products, Inc., Parkersburg, 
W. Va. (ABC) 

Richardson Co., 2799 Lake St., Melrose 
Park, Ill. (H)) 

Rostone Corp., 123 S. Earl Ave., Lafa- 
yette, Ind. (H) 

Square D Co., 6060 Rivard, Detroit 11, 
Mich (A) 


Stackpole Carbon Co., St. Marys, Pa. 


Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABF) 

Steward Mfg. Co., D. M., 3603 Jerome 
Ave., Chattanooga, Tenn. (DFGI) 
Stupakoff Ceramic & Mfg. Co., Latrobe, 

Pa. (ABEF) 


Titanium Allov Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. (EG) 

Universal Clay Products Co., 1540 E. 
First, Sandusky, Ohio (A) 


CHAINS, BEAD. See Bead Chains. 


CIRCUIT BREAKERS 


Allen-Bradley Co., 1316 S. 
Milwaukee 4, Wis. 

Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. 

General Electric Co., 
Div., Schenectady 5, N. 


Second St., 


937 A 8S. 70th, 


Apparatus Sales 
x 



















































































































Heinemann Electric Co., 99 Plum, Trep- 
ton, N. J 


Spencer “Thermostat Div. of Metals & 
Controls Corp., 108 Forest, Attleboro, 
Mass. 


Square D Co., 6060 Rivard, Detroit 1), 
Mich. 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 

CIRCUITS, PRINTED ELECTRONIC 


Electralab, Inc., 110-01 Broad, Boston 10, 
Mass 


CLAMPS, GROUND & 


Burndy Engineering Co., 
Conn 


TEST 


Inc., Norwalk, 
Iisco Copper Tube & Products Co., F745 
Mariemont Ave., Cineinnati 27, Ohio 
Sherman Mfg. Co., H. B., Battle Creek, 

Mich. 
Thomas & Betts Co., 28 
Elizabeth 1, N. J. 


Inc., Butler, 


CLEANING COMPOUNDS, METAL 


Zophar Mills, Inc., 112-130 26th &t,, 
Brooklyn 32, N. 

CLIPS, CABLE 

Weckesser Co Dept. M, 5261 N. Avon. 
dale Ave., Chicago 30, Ill, 

CLIPS, SNAP. See Rings, Retainer @ 


Snap. 


CLOTH, INSULATING. See Fabrics, In- 
sulating. 


CLOTH, TRACING. 


See Tracing Cl 
Film & Paper. ™ 


CLUTCHES 

Automatic Steel Products, Inc., Mercury 
Clutch Div EM-5, Canton 6, Ohio 
(Mercury) 


Centric Clutch Co., P.O. Box 175, Main 
St. & State, Route 35, Woodbridge, N, J, 

Dynamatic Corp., Sub, of Eaton Mfg. Co, 
KKenosha, Wis. (Magnetic) 

Hilliard Corp., The, 106 W. Fourth St, 
Elmira, N. Y. 

Stearns Magnetic Inc., 
Milwaukee 46, Wisc. 

Warner Electric Brake & Clutch Co., Dept. 
EM, Beloit, Wis. (magnetic) 


642 South 28 St. 


COAXIAL CABLE. See Wire and Cable, 
Insulated, 


COIL CORES AND FORMS 


Alden Products Co., 117 North Maia, 
Brockton 64EM, Mass. 

Cambridge Thermionic Corp., 453 Con- 
cord, Cambridge 38, Mass. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Chie 

Cee Smee Fibre Co., Newark 
13, Del. 
Gries Keproducer Corp., 108 Willow Ave., 
New York 54, N. Y. (molded nyton) 
Mycalex Corporation of America 30 
Rockefeller Plaza, New York 20, N. Y. 
Paramount Paper Tube Corp., 612 Lafa- 
yette, Fort Wayne 2, Ind 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, III. 

Radio Cores, Inc Dept. EM 582S, 9540 
Tulley Ave., Oak Lawn, Ill 

Stackpole Carbon Co., St. Marys, Pa. 
(Screw-type, Moded Iron) 

U. S. Gasket Co., Camden 1, N. J 

COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., New 


Haven 14, Conn. 
Cambridge Thermionic Corp., 
Cambridge 38, Mass. 
American Relay & Controls, 
W. Flournoy, Chicago 44, 
Ave., Cambridge 39, Mass. 
Coto-Coil Co., aw 63 Pavillion Ave., 


fe 


Providence 5, 


453 Concord 


Inc., 4919 


R. 
Go., 


Dano Electric 93 Main, Winsted, 
Conn 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 41, Ill. 

Electric Auto-Lite Co., Port Huron, Mich 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton. N. J 

Five Star Co., Plants Place, Plantsville, 
Conn 

General Electric Co., Apparatus Sales 


Div., Schenectady 5, N. Y. 
Jones Motrola Corp., Stamford, Conn. 
Magnetic Amplifiers, Inc., 11-54 
Drive, Long Island City 1, N. Y. 
Master Appliance Mfg. Co., Fourth & On- 


44th 


tario, Racine, Wis 
National Electric Coil Co., Columbus 16, 
Ohio 


Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. 

Radio Corporation of America, Dept. FR4l. 
Harrison. N. J. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM. Waltham 54, Mass. 


Wilmington Cai co., Richardson Park, 
Delaware * 

Wheeler Insulated Wire Co.. Inc.. 1102 
East Aurora, Waterbury 20, Conn. 

COIL WINDING MACHINES 

Associated Production Co., 162 N. Clim 
ton, Chicago 6, 5 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J 


Universal Winding 


Co., P.O. Box 1601, 
Providence 1, R. I. 


COMMUTATORS 


Chicago Commutator Co., 
Chicago 10, Ill 


325 W. Ohio, 


To communicate with any manufacturer whose name appears 


in this issue, use READER INQUIRY FACILITY, page 209. 
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Corp., So. Hackensack, N. J. 
Electro ent Corp. of America, Blacksburg, 


Va. 

-:skwood Commutator Co., 1345 Carnegie 

Ce Cleveland 15, Ohio 

Nippert Electric Products Co., 1759 W. 
Mound, Box 1903, Columbus 16, Ohio 

Toledo Standard Commutator Co., 1111 
Beehler, Owosso, Mich. 

Triple ‘““M’’ Electronics Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Ill. 

Westinghouse Electric Corp., P.O. Box 
968, Pittsburgh 30, Pa. 


COMMUTATOR SAWS and SLITTERS 
Ideal Industries, Inc., 1008 Park Ave., 
sycamore, IIL 


UNDS, SEALING. See Cement, 
ag eter & Sealing; also Waxes and 


Compounds. 


MPOUNDS, VARNISH. See Varnishes, 
eens and Resins. 


PUTOR COMPONENTS 
CO rick Researches Inc., George A., 230 
Congress, Boston 10, Mass. 


CONDENSERS. See Capacitors. 


CONDUIT FITTINGS 
Simplet Electric Co., 3600 Potomac Ave., 
Chicago Ol. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 5 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. x 

American Brass Co., Waterbury 20, Conn. 

Burndy Engineering Co., Inc., Norwalk, 


onn. 
Cannon Electric Development Co., Dept. 
H-118, 3209 Humboldt, Los Angeles 31, 
Calif. 
General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. mee 
Ilsco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 
Krueger & Hudepohi, Walsh Bidg., Cin- 

cinnati 2, Ohio 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y. 

Rodale Mfg. Co., Inc., Emmaus, Pa. 
Russell & Stoll Co., Inc., 125 Barclay, 
New York 7, N. Y. 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. - 

Sherman Mfg. Co., H. B., Battle Creek, 


Soreng Mfc. Corp.. Dept. M-28, 9555 Eden 
Ave., Schiller Park, Il. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J 

Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19, Ill. 


CONTACTORS, MAGNETIC. See Relays 
& Contactors. 


CONTACTS AND CONTACT POINTS 
Baker & Co., Inc., 113 Astor, Newark 5, 
N. J 


Brainin Co., C. S., 318 Washington, Mt. 
Vernon, N, Y. 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill 

Genera? Plate Div., Metals and Controls 
Corp., 47 Forest, Attleboro, Mass. 

Gibson Electric Co., 9349 Frankstown 
Ave., Pitteburgh 21, Pa. 3 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ney Co., J. M., 371 Elm, Hartford 1, 
Conn 

Stackpole Carbon Co., St. Marys, Pa. 
Superior Carbon Produets, Inc., 9114 
George Ave., Cleveland 5, Ohio 

Wilson Co., The H. A., 105 Chestnut St., 
Newark 5, N. J. 


CONTACTS, CARBON. See Carbon and 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1, N. J. 


CONTAINERS, PACKAGING and SHIP- 
PING. See also Boxes and Crates, Wire- 
bound. 


Gair Co., Inc., Robt., 155 E. 44th, New 
Zork 17, N.. ¥. 

Gaylord Container Corp., St. Louis 2, Mo. 

Rathborne, Hair and Ridgeway Box Co., 
1440 W. 21 Place, Chicago 8, Ill. 

Union Bag & Paper Corp., Woolworth 
Bldg., New York 1, N. Y. 


CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co., Manitowoc, 

is. 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 3, Wis. 
Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 


Allis-Chalmers Mfg. Co., 937A 8S. 70th, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 10% 
Hawthorn, Hartford 6, Conn. 

Bogue Electric Manufacturing Co., 60 
lowa Ave., Paterson 3, N. J. 

Electro Switch Corp., 167 King Ave., 
Weymouth 88, Mass, 

Furnas Electric Co., 1024 McKee, Batavia, 
Il. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass. 

Redmond Co., Inc., Owosso, Mich. 

Russell & Stoll Co., Ine., 125 Barclay, 
New York 7, N. Y. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mt. Vernon, N. Y. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches 


CONTROLS, PHOTOELECTRIC. 
See Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches, 
Thermostats. 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4. Wis. 

American General, Thermostat Corp., 2060 
Bronx, New York 60, N. Y¥. 

Barber-Colman Co., Rockford, Il. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Fenwal, Inc., 17 Pleasant, Ashland, Mass. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. 4 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Il. 

Minneapolis- Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngwood, Pa. 
Spencer Thermostat Div. of Metals & Con- 
trols Corp., 108 Forest, Attleboro, Mass. 
Square D Co., 4041 N. Richards, Mil- 

waukee 12, Wis. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freyling- 
huysen Ave., Newark 5, N. J. 

Ulanet Co., George, 418 Market St., New- 
ark 5, N. J. 


CONTROLS, REMOTE. See Push Button 
Stations; Relays and Contactors ; 
Switches. 


CONTROLS, SERVO 


Ford Instrument Co., 31-19 Thompson 
Ave., Long Island City, N.Y. 
Servomechanisms Inc., Post & Steward 
Aves., Westbury, N. 


COPPER. See Brass, Bronze and Copper. 


COPPER, BERYLLIUM. See Beryllium 
Copper 


CORD and TWINE, ARMATURE and 
coIL 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Tl. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Ca, Ine., 51 
Murray, New York 7, N. Y. 

Varflex Sales Co., Inc., 309 N. Jay, Rome, 
N.Y 


Westinghouse Electric Corp., P.O. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED. See Wire and 
Cable, Insulated. 


CORD, RESISTANCE LINE. See Resis- 
tance Line Cords. 


CORD SETS 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. 

Cornish Wire Co., Inc., 50 Church, New 
Tee 7. N.Y. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Koiled Kords, Inc., Box K, New Haven 
14, Conn. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

Riverside Electrical Mfg. Co. 10221 Mich. 
igan Ave., Dearborn, Mich. 

Rodale Mfg. Co., Inc., Emmaus, Pa. 
Royal Electric Co. Inc., Pawtucket, R. I. 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, IIl. 
United Manufacturing & Service Co., 407 
South Sixth St., Milwaukee 4, Wis. 
U.S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Whitney Blake Co., New Haven 14, Conn. 


CORES, POWDERED METAL. See Cores 
Transformer; Powdered Metal Products 


CORES, REFRACTORY. See Ceramics 
CORES, TRANSFORMERS 


Acme Electric Corp., 358 Water, Cuba, 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 209. 
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Continuing the Seriesof AS UA 


SPECIALIZED 
ELECTROMAGNETIC 
CONTROLS 





| 
| 


mil 


L . s i 
MECHANICALLY HELD 
ELECTRICALLY OPERATED 


*Now available Glass Enclosed 


Illustrated are 2 ASCO Relays of the above class: 
the upper picture shows one of the recently devel- 
oped Multi-Contact Relays available as follows: 


10 ampere to 12 pole normally open and 12 
pole normally closed or any combination of 
normally open and normally closed poles. 
550 vole AC maximum. 

10 ampere to 6 pole normally open and 6 
pole normally closed or any combination of 
normally open and normally closed poles. 
250 volt DC maximum. 


25 ampere to 6 pole normally open and 6 
pole normally closed or any combination of 
normally open and normally closed poles. 
250 volt DC, 550 vole AC maximum. 


The lower picture shows a modification of the Multi- 
Contact Relay with glass cover. These ASCO “Me- 
chanically Locked—Not Latched” Relays have much 
to offer. Investigate them for your requirements, 


Automatic Transfer Switches * Remote 
Control Switches * Contactors ¢ Relays. 


We also manufacture a complete line of 
Solenoid Operated Valves for Automatic 
and Remote Control of Liquids and Gases. 


8.50.7 


Automatic Switch Co. 


393 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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Surface mounting, open 
type, Series 80 Relay — 
size: 11540" 1. x ¥% 


— 


17564" h. 





ELEPHONE |TYP RELA 
tically sealed co tainer 


Compact, multiple contact 
with vibration and shock- 
proof characteristics. De- 
signed to meet various 
operating requirements typi- 
cal of Armed Services appli- 
cations. 


Unique pile-up arrangement 
reduces width below the con- 
ventional relay, thereby re- 
ducing over-all space volume. 


Coils are varnish-impreg- 
nated to resist high humidity 
conditions. All ferrous parts 
are treated to pass salt-spray 
tests. 


pw" 


Ww. xX 


WRITE FOR BULLETIN MTR- ? 


Engineering Representatives in Principal Cities 


RELAYS 


— SIGNAL 









ENGINEERING & MFG. CO. 
154 WEST 14ST NEW YORK ILNY 


PRECISION PAPER TUBE CO. 
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RAJAH SPRING SNAP 
SOLDERLESS TERMINALS 


Merely push the terminal on the base 
stud, and it snaps into place making 
a positive electrical connection. To 
remove just pull it off; no screws to 
bother with, no springs to bruise fin- 
gers. 


Write for descriptive folder 


THE RAJAH COMPANY 


BLOOMFIELD NEW JERSEY 





15-20% Stronger 
MORE WINDING SPACE! 


Laboratory Control of materials for greater 
strength, lighter weight and better service. 
Any ID, OD, size, shape or length, of dielectric 
Kraft, Fish Paper, Cellulose Acetate 
and Combinations. Superior insula- 
tion, heat dissipation, moisture ab- 
sorption. 


W. Charleston St., Chicago 47, Ill. 


Plant No. 2, 79 Chapel St., Hartford, Conn. 









Mica Insulator Co. 


Kux Machine Co., 6725 N 


Arnold Engineering Co., Marengo, Ll. 


Radio Cores, Inc., Dept. EM 852 S$ 
Tulley Ave., Oak Lawn, IIL. 


9540 


Stackpole Carbon Co., St. Marys, Pa. 
Thomas 


& Skinner Steel Products Co., 
1128 E. 23rd, Indianapolis 5, Ind. 

\‘\estinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9507 Arch, Lancas 
ter, Pa 

COUNTERS 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn 

Durant Mfg. Co., 1962 N. Buffum Mil 
waukee Wis. 

Eagle Signal Corp 202 20th, Moline 1 
Ii) 

National Acme Co. 176 E 131 St Cleve 
land &, Ohio 

Production Instruments Co., 760 W. Jack 


son Blvd.. Chicago 6, Ill 
Streeter-Amet Co 4101 No. Ravenswood 
Ave Chicago 13. 1 
Veeder-Root, Inc Hartford 2, Conn 
COUPLINGS, CLUTCH See Clutches 


COUPLINGS, FLEXIBLE 


Dynamatic Corp., Sub. of Eaton Mfg. Co 
Kenosha, Wis 

Hilliard Corp.. The, 106 W. Fourth St 
Elmira, N. Y 

Koppers Co., Inc 


Fasts Coupling Dept 
Baltimore 3, Md 

Erie, Pa. (Bonded Rubber) 
Electric Corp P.O Box 
Pittsburgh 30, Pa 


200 Scott St 
Lord Mfg. Co 
Westinghouse 

SOS 


CRYSTAL RECTIFIERS 
See Rectifiers, Dry Metalli 


DIAL LIGHT ASSEMBLIES. See 
Pilot & Indicator. 


Lights 


OIALS and PANELS 


Chicago Thrift-Etching Corp 
Sheffield Ave., Chicago 22, Ill 
Schenectady 1, 


No 
x. = 


1555 


DIE CASTINGS. See Castings. Die 


DIE CASTING MACHINES 


ear 


Ridge, Chi 


Ill 


cago 26 


DIELECTRIC HEATING UNITS. 
High Frequency Heating Units 


See 


DRAFTING 
MATERIA 


Bruning Co. 
Teterboro, N 
Eastman Kodak Co., 
Keuffel & Esser Co., 
Peck & Harvey 
Chicazo, Ill 


EQUIPMENT and 
LS 


Inc Charles, Dept. E-82 
Rochester 4, N. ¥ 
Hoboken, N. J. 


5736 N. Western Ave 


DRILLS, AIR FEED 


Keller Tool Co., Grano Haven, Mich 


DRIVES, ELECTRONIC 
Dynamatic Corp., Sub. of Eaton Mfg. Co., 


Kenosha, Wis. 
General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 


Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass. 

Reliance Electric & Engineering Co., 
Ivanhoe Rd., Cleveland 10, Ohio 

Westinghouse Electric Corp., P. O 
868, Pittsburgh 30, Pa. 


1054 
“Vs” 
Box 


DRIVES, BELT 


Allis-Chalmers Mfg. Co., $37A S. 70, 
Milwaukee 1, Wis 

Gilmer Co., L. H., Diy. of U. S. Rubber 
Co., 616 Tacony, Philadelphia 35, Pa 


DUPLICATING MACHINES, DIELESS 
See Benders, Brakers & Shears 


DYNAMOMETERS 
Dynamatic Corp., Sub. of Eaton Mfg. Co., 


Kenosha, Wis. 

reneral Electric Co., Schenectady, N. Y. 

Robbins & Myers, Inc., Springfield 99, 
Ohio 

ELECTRICAL SHEETS. See Steel, Elec- 
trical 

ELECTRONIC COMPONENTS. See 
specific headings 

ENAMELING SHEETS. See Steel, Com 


mercial Forms & Grades 


ENAMELS. 


Varnishes, 


Enamels & 


See Lacquer, 
Finishing 










EYELETS & GROMMETS 


American Brass Co., Water’ y 
oy Branch, Waterbury 20. Bonet 

Chase Brass & Copper Co., De cM 259 
Waterbury 20, Conn. EM a, 

Minnesota Rubber & Gasket (Co, 3630 
Wooddale Ave., St. Louis Park, Min- 
neapolis 16, Minn 4 

Revere Copper & Brass Inc., 2320 
New York 17, N. Y. 

I S. Gasket Co., Camden 1, N. J 


Park, 


FABRICS, 
Yarns 


INSULATING 
Thread, Cord, ete.) 
Fiber, Varnished Cambric 
Linen, Silk, Asbestos, ete. 
Tubing and Sleeving, Braided 
Tape and Sheeting, Synthetic 


Acme Wire Co., 1255 Dixwell 
Haven 14, Conn 
Asbestos Textile Div., 
tan, Inc Manheim, 
Bentley, Harris Mfg M-8 
Conshohocken, Pa 
Brand Co., Inc., William, North & Valley 
Willimantic, Conn. rt 
Continental- Diamond 
13, Del. 
Dow Corning 
land, Mich 
reneral Electric 
1 Plastics Ave 
Glass Fibers 
(Yarn) 
Insulation Manufacturers Corp 565 W. 
Washington Blvd., Chicago 6, Ill 
Irvington Varnish & Insulator Co., Irving- 
ton 11. N. J 
Johns-Manville, Box 290, New York 16, 
Y 


(Sheets Tapes, 


Glass 


_ Cotton, | 
See also 

Fabric: 
Resin 
Ave New 
Raybestos-Manhat 
Pa 


Co., Dept 


Fibre Co., Newark 


Corp Dept. AE-20, Mid 
Co., Chemical Div. 
Pittsfield, Mass 


Inc., Waterville 


8-11, 
Ohio 


N 

Mica Insulator Co., Schenectady 1, N. Y¥ 
Minnesota Mining & Mfg. Co., St. Paul 
6, Minn 

Mitchell-Rand Insulation Co., Ine, 51 
Murray, New York 7, N. Y¥ 

National Electric Coil Co., Columbus 16 
Ohio 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J 

New Jersey Wood Finishing Co., Elec- 
trical Insulation Dept., Woodbridge, 
N. J 

Ovens-Corning Fiberglas Corp.. Textile 
Products Div., Dept. 866, 16 E. 56th 
St New York 22, N ‘ 

Ven Cleef Bros., Ine., 7800 Woodlawn 
Ave., Chicago 19, Ill 

Vartiex Sales Co., Inc., 309 N. Jay, Rome, 
N i 

Westinghouse Electric Corp. P. O. Bor 
868, Pittsburgh 30, Pa 

FANS & BLOWERS 

Bogue Electric Manufacturing Co. 60 
lowa Ave., Paterson 3, N. J. 

Emerson Electric & Mfg. Co., St. Louis 
21, Mo 

Fasco Industries Inc., 100 Augusta, 
Rochester 2, N. Y. 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. 

Koppers Co., Inc., Propeller Dept., 200 
Scott St., Baltimore 3, Md. 

Master Appliance Mfg. Co., Fourth & 


Ontario, Racine, Wis. ; 
Peerless Electric Co., Fan & Blower Div., 
Warren, Ohio 
Redmond Co., Inc., Owosso, Mich / 
Robbins & Myers, Inc., Propeller Div., 
Springfield 99, Ohio 


FASTENERS. (Bolts & Nuts; Lock As- 
semblies; Pins; Rivets; Screws; Wash- 
ers.) 

Bolts and Nuts 

Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) : 

Sheet Metal Lock Spring Assembly Nute 
(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread _ Parts 
Studs, ete. (Cold Upset) (F) 

Cap Nut (G) 

Spade Bolts (8S) 

Wing Nuts (W) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 

Aluminum Co. of America, 1899F Gulf 
Bldg., Pittsburgh 19, Pa. (A). 

American Screw Co., Willimantic, Conn. 
(BF), (Cold Headed Screws) 

Anti-Corrosive Metal Products Co., Ine., 
Castleton on Hudson, N. Y¥. (A) 

Blake & Johnson, Waterville 48, Conn. 
(ABF) raid 
Burndy Engineering Co., Inc., Norwalk, 
Conn, 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Ill. (ABFSW) 


Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn 
Continental Screw Co., 
ford, Mass. (AB) ) ‘i 
Elastic Stop Nut Corp. of America. 2330 
Vauxhall Rd., Union, N. J. (ACDE) 
Eleo Tool & Screw Corp., 1916 Broadway, 

Rockford, Ill. (ABF) 
Fischer Special Mfg. Co., 446 Morgan, 
Cincinnati 6, Ohio (A) (Brass Nuts) 
Gries Reproducer Corp., 108 Willow Ave., 


Dept. A, New Bed- 


New York 54, N. Y. (GW) oe 
Grip Nut Co., 310-KS. Michigan Chi- 
cago, Ill, (C) 
Grooy-Pin Corp., 1125 Hendricks Cause- 
way, Ridgefield, N. J. (EF) 
Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill, (ABC) 


To communicate with any manufacturer whose name apoears 


in this issue, use READER INQUIRY FACILITY, page 209. 
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Heli-Coil Corp., 287 Shelter Rock Lane, 
Danbury, Conn. ores 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. ; A 

Lamson & Session Co.. 1981 W. 85th, 
Cleveland 2, Ohio (ABCDF) 

Milford Rivet & Machine Co., The, 853 

“Bridgeport Ave.. Milford, Conn, (BF) 

Palnut Co., 66 Cordier, Irvington 11, N. J. 
(Cc) 

Parker-Kalon Corp. 200 Varick, New 
York 14, N. Y. (AB) 

Pheoll Mfg. Co., 5700 Roosevelt Rd., 
Chicago 50, IL (ABEFSW) 

Progressive Mfg Co., 44 Norwood, Tor- 
rington, Conn (ABF) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (ABF) 

sliakeproof, Inc 2501 N. Keeler Ave., 

Chicago 39, Ill. (D) 

Southco Div South Chester Corp 1409 
Finance Bldg., Philadelphia 2, Pa 
CDEF) 

Standard Pressed Steel Co., Bor 594, 
Jenkintown 9, Pa. (A) 

Star Stainless Screw Ce 224 Union Ave., 
Paterson 2, N. J. (AFW) 

Sterling Bolt Co., 4638 W. Lake, Chicago 
44, Ill 

Thompson- Bremer Mfg Co 1640 W 
Hubbard, Chicago 22, Ill (C) 

Tinnerman Products In 2040 Fulton 
Road Cleveland 13, Ohio. (D) 

United-Carr Fastener Corp Cambridge 
#2, Mass, (ACDE) 

United Serew and Bolt Corp., Chicago 8, 
ll. (BFGSW) 

Wenco Mfg. Co 1136 West Hubbard 
Chicago 22, Tl (S) 


Lock Assemblies. (Door Panel, Shelf Sup 


port, ete.) 
Simmons Fastener Cerp 752 North 
Broadway, Albany 1, N. Y 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co Tr 33 
Greene, New York 13, N. Y. (F) 
Anti-Corrosive Metal Products (C¢ Inc 
Castleton on Hudson, N. Y. (F) 

Chase Brass & Copper Co... Dept. EM 252 
Waterbury 20. Conn. (F) 

Elastic Stop Nut Corp f America, 2530 
Vauxhall Fed., Union, N. J 

Groov-Pin Corp 1125 Herdricks Cause 
way, Ridgefield, N. J. (G) 

Lamson & Sessions Co 1VSl W. 85th, 








Cleveland 2, Ohio (F) 
Sterling Bolt C« 4638 W. Lake. Chicago 
44, Ill 


United Screw and Bolt Corp., Chicago 8, 
il. (FG) 


Pre-Assembied Washers and Screws 


American Screw (Cx Willimantic, Conn 
Central Screw Co 3901 Shields Ave., 
Chicago 9, Ill 

Continental Screw C« Dept. A. New Bed 
ford, Mass 

Eaton Mfg. Co., Reliance Div., Massillon 
Ohio 

Eleo Tool & Screw Corp 1916 Broadway, 
Rockford, Ill 

Lamson & Sessions Co., 1981 W. Sth 
Cleveland 2, Ohio 

Pheoll Mf Co., 5740 Roosevelt Rd., Chi 
cago 50. Tl 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester. N. Y¥ 

Shakeproof, Inc 2501 N. Keeler Ave 
Chicago 39, Il 

South Chester Corp 1409 Finance Bldg., 
Philadelphia 2, Pa 
Vnited-Carr Fastener Corp 
42, Mass 

—" Screw & Bolt Corp Chicago 8, 


Cambridge 


Recessed Head Screws 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass 

Allmetal Serew Products Co Inc., 33 
Greene, New York 13, N. ¥ 

American Screw Co Willimantic, Conn 
Blake & Johnson, Waterville 48, Conn 
Bristol Co., The, 153 Bristol Rd., Water 
bury 20. Conn. 

Camear Screw & Mfg. Corp., 602 18th 
Ave Rockford, Il. 

Central Screw Co., 3501 Shields Ave 
Chicago 9, Ill 

Chase Brass & Copper Co., Dept. EM 252 
_ Waterbury 20, Conn 

Continental Screw Co., Dept. A, New Bed 
ford, Mass 

Eleo Tool & Screw Corp 1916 Broad 
way, Rockford, Ill 

Great Lakes Screw Corp.. Chicago, Il] 
Harper Co.. H. M., 8204 Lehigh Ave., 
Morton Grove, Ill 

Heli-Coil Corp 287 Shelter Rock Lane 
_Danbury. Conn. 

Keystone Bolt & Nut Corp. 127 Chureh 
New York 7, N. Y¥ 

Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2, Ohio 

Milford Rivet & Machine Co The. 853 
_Bridgeport Ave., Milford. Conn 
National Lock Corp., Rockford, Ill 
Parker-Kalon Corp., 260 Varick New 
York 14. N. Y. 

Pheoll Mfg. Co., 5700 Roosevelt Rd 
Chicago 50, 1 

rere Screw Products Co 
Russell. Burdsall & Ward Bolt and Nut 
Co.. Port Chester, N. Y 


Rockford 


Serew Research Association. The. 7° 


Umon Trust Bldg., Providence 3. KR. I 


Shakeproof, Inc., 2501 N. Keeler Ave 
Chicago 39, IN 


Southington Hardware Mfg. Co., South 
ington, Conn. ; 

Standard Pressed Steel Co., Jenkintown 9, 
Pa. ae 

Star Stainless Screw Co., 224 Union Ave., 
Paterson 2, N. J. : She 

Sterling Bolt Co., 4638 W. Lake, Chicago 
44, Ill. ; nit , 

United Screw and Bolt Corp., Chicago 8, 
Til 

Wales-Beech Corp., Rockford, Ill 


Rivets 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y 

Aluminum Co. of America, 1899F Gulf 
Bldg., Pittsburgh 19, Pa. 

Anti-Corrosive Metal Products Co., Inc., 
Castleton on Hudson, N. Y. 

Blake & Johnson, Waterville 48, Conn. 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn 


Chicago Rivet & Machine Co 9609 W 
Jackson Blvd., Bellwood, IIL. 

du Pont de Nemours & Co.. In E. I 
Explosives Dept., Wilmington 98, Del 

Goodrich Co B i The, Dept. GG-6, 


Akron, Ohio 

Gries Reproducer Corp., 108 Willow Ave 
New York 54. N. ¥ 

Harper Co H M., 8204 Lehigh Ave 
Morton Grove, Ill 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y¥ 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave Milford, Conn 

Progressive Mfg. Co 44. Norwood, Tor- 
rington, Conn 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y 

South Chester Corp 1409 Finance Bldg., 
Philadelphia 2, Pa 

Sterling Bolt Co 4638 W. Lake, Chicago 
44, Til 

United Screw and Bolt Corp Chicago 9 


Ill 


Screws—Cap and Set, Machine (H); Self 
Tapping (J) 


Aluminum Co. of America, 1899F Gulf 
Bldg., Pittsburgh 19. Pa 

American Screw Co., Willimantic, Conn. 
(HJ) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton on Hudson, N. Y. (H) 

Blake & Johnson, Waterville 48, Conn 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn 

Central Serew Co 3501 Shields Ave 
Chicago 9. Ill. (HJ) 

Continental Screw Co., Dept. A, New Bed 
ford Mass. (HJ) 

Chase Brass & Copper Co.. Dept. EM 252 
Waterbury 20, Conn. (H 

Eleo Tool & Screw Corp.. 1916 Broadway 
Rockford. Ill. (HJ) 

Harper Co., H. M., 8204 Lehigh Ave 
Morton Grove, Ill. (1) 

Holo-Krome Serew Corp The, Hartford 
10. Conn. (H) 

Keystone Bolt & Nut Corp.. 127 Church 
New York 7. N. Y¥ 

Lamson & Sessions Co 1981 W. 85th 
Cleveland 2, Ohio. (HI 


Milford Rivet & Machine C« The, 853 
Bridgeport Ave.. Milford. Conn 
Parker-Kalon Corp 200 = Varick New 


York 14. N. Y¥. (Hd) 

Pheoll Mfg. Co., 5700 Roosevelt Rd 
Chicago 50. TIL. (HJ 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. (HF) 

Russell. Burdsall & Ward Rolt and Nut 
Co.. Port Chester. N. Y. (FET) 

Set Screw & Mfg. Co.. 112 Main, Bartlett 
TH. (A) 

Shakenproof. Inc 2501 N. Keeler Ave 
Chicago 39, Tl. (H) 

South Chester Corp.. 1499 Finance Bldg 
Philadelphia 2. Pa. (HJ) 

Standard Pressed Steel Co.. Box 594. Jen 
kintown 9, Pa. (H) 

Ster Stainless Serew Co.. 224 Union Ave 
Paterson 2, N. J. (17) 

Sterling Bolt Co. 1638 W. Lake, Chicago 
44. TH. (HI) 

United-Carr Fastener Corp 
42. Mass. (HIT) 

United Screw and Bolt Corp., Chicago 8 
Til. (HI) 


Cambridge 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Inec., 33 
Greene, New York 13. N. Y. (K) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton on Hudson, N. Y¥. (L) 

Associated Spring Corp., Bristol, Conn 
(KL) 

Auburn Manufacturing Company, 308 Stack 
Middletown. Conn. (K) 

Barnes Co., Wallace. Bristol, Conn. (KL) 

Barnes-Gibson-Raymond Div Associated 
Spring Corp., 40300 Plymouth Rd., Plym 
outh. Mich 

Beall Tool Div. of Hubbard & Co 160 
Shamrock St East Alton, Ill. (KL) 

B-G-ks Cook Plant Div.. Assoriated Spring 
Corp... Ann Arbor, Mich. (KL) 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20. Conn. (KL) 

Dunbar Bros. Co. Div., Associated Spring 
Corp.. Bristol, Conn. 

Eaton Mfg. Co., Reliance Div., Massillon, 
Ohio (LL) 

Garrett Co., Inc., George K. Tioga & D 
Philadelphia 34. Pa. (KT.) 

Gibson Co.. William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi 
cago 14. Til. (KL) 

Harper Co H. M., 8204 Lehigh Ave 
Morton Grove. Til. (1 

Joliet Wrought Washer Co., Joliet, Tl. (K) 


To communicate with any manufacturer whose name appears 
in this issue, use READER INOUIRY FACILITY, page 209. 


AUGUST 1952 


Dual voltage coils 
are regularly fur- 

nished in Furnas . 
single and poly- 

phase starters at 

no additional cost 

...- Dual voltage 
coils greatly re- 
duce coil inven- 
tories. 


Plaskon Al- 
kyd terminal 
boards, high- 
est arc-resist- 
tant plastic 
available... 
fungus proof. 


Special silver 
contacts of high 
conductivity . . 
. . Superior 
arc- quenching 
properties. 


Positive-act- 
ing thermal 
overload pro- 
tectiveunits 
. .. solder pot 
type. 


Shallow case 
for good visi- 
bility and easy 
wiring. 





REDUCE STARTER INVENTORY 4 TO 1 


One single Furnas YC starter, rated to 3 hp., poly- 
phase, with regularly equipped dual voltage coil, 
can supply the control needs of 1, 2 and 3 hp. 
motors at 220v and 440v,—six motors in all. 
Ordinarily this would require two size 0 and two 
size 1 starters....4TO 1 RATIO THAT MEANS 
LESS INVENTORY, LOWER COSTS AND MiINI- 
MUM DOWN TIME. It will pay to consider 
Furnas extra values in your selection of magnetic 


starters. ; 
Full details sent on request to 


Furnas Electric Company, 
1024 McKee Street, Batavia, Illinois. 






















































































































































oe 





















































































































































































































































































































































































































WITH 


BARCOL 


DONUTS 
Wade-to-Cnrder 


at 48 per minute 


Barcol Motors are “made to order”, 
too, for applications such as this. 
The Hol’n One Donut Corp. of Little 
Rock, Arkansas says, “*... since us- 
ing the Barber-Colman motor we 
have had very satisfactory results. 
Not a single complaint from any of 
our distributors throughout the 
U.S.” The motor operates plungers 
which form and cut the dough at 
the rate of 48 doughnut “blanks” 
per minute. 


BARCOL MOTORS 


Unidirectional, synchronous, and reversible 
motors — with or without reduction gearing 
— open or enclosed types — up to 1/30 h.p. 


Engineering Service available. 


BARBER-COLMAN 








STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 
sharp relief, and at 













































































COMPANY 


1216 ROCK STREET, ROCKFORD, ILLINOIS 


“‘DYKEM STEEL | 





the same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 








Speed assembly, improve 
quality and save time and 
money. Write for catalog. 


TRIAL ORDER 
A complete electrical cements 
laboratory at your fingertips—for 
experimental work. One-quart can 
each of 14 different 
cements for only ... 


$12.50 


Sauereisen Cements Company ° Pittsburgh 15, Pa. 





Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio (KL) 

Mangross & Sons Co., F. N., Div., As- 
sociated Spring Co., Bristol, Conn. (KL) 

Milwaukee Div., Associated Spring Corp., 
34 >. Erie, Milwaukee, Wis. (KL) 

mageenat Lock Washer Co., Newark 5, N. J. 
(iz) 

Ohio Div., Associated Spring Corp.. 1712 
East First St., Dayton, Ohio (KL) 

Palnut Co., 66 Cordier, Irvington 11, N. J. 


(L) 

Raymond Mfg Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Reliance Div., Eaton Mfg. Co., Cleveland, 
Ohio (L) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc 2501 N. Keeler Ave.. 
Chicago 39, Ill. (L) 

South Chester Corp., 1409 Finance Bldg.. 
Philadelphia 2, Pa. (L) 

Star Stainless Screw Co., 224 Union Ave., 
Paterson 2, N. J. (L) 

Sterling Bolt Co., 4638 W. Lake, Chicago 
44. Il 


Thompson-Bremer Mfg. Co., 1640 W. 
Hubbard, Chicago 22, Ill. (KL) 

United-Carr Fastener Corp., Cambridge 
42, Mass. (L) 

oe Screw and Bolt Corp., Chicago 8, 


Wrought Washer Mfg. Co., 2200 8. Bay, 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co., 16 Glenville Rd., 
Glenville, Conn. 

Felters Co., The, 210-EM South &t., 
Boston 11, Mass. 

Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7, IL 

Western Felt Works, 4035-4117 Odgen Ave., 
Chicago 23, Ml. 


FIBRE, PHENOLIC. See Plastics, Lamt- 
nated. 


FIBRE, VULCANIZED. (Board, Sheet, 
Rod, Tubing) 


American Stock Gear Div., Perfection 
Gear Co., Harvey, Illinois 

Continental-Diamond Fibre Co., Newark 
13, Del. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N, Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Taylor Fibre Co., Dept. EM-6, Norris- 
town, Pa. 

West Virginia rp and Paper Co., 230 
Park Ave., New York, N. Y. 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Dept. 
B-2, Bound Brook, N. J. 

Moraine Products Div. of General Motors, 
Dayton, Ohio 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, IIL 


FILTERS, RADIO INTERFERENCE 

Astron Corporation, 255 Grant, East New- 
ark, N. J. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

rie Co., Inc., Flushing, Long Island, 


Generali Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 
aaeery & Co., Inc., P. R., Indianapolis 6, 


nd. 
Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 


FINISHES, PRODUCT. See Lacquer, 
Enamels & Varnishes. 


FLUORESCENT LAMP AUXILIARIES 


For Resistors, see Resistors, Instrument 
& Radio; also Capacitors. 


Acme _ Electric Corp., 358 Water, Cuba, 
a 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, III. 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 41, ; 

General Electric Co., Construction Materials 
Div., Bridgeport 2, Conn. 

Kulka Electric Mtg. Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 

Radionic Transformer Co., 411 So. San- 
gamon, Chicago 7, Ill. 

Rodale Mfg. Co., Inc., Emmaus, Pa. 

= Electric Co., 4633 W. 16, Chicago 50, 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Westinghouse Electric Corp., P. O. Box 868, 
Pittsburgh 30, Pa. 


FOOT SWITCHES. See Switches. 


FORGINGS 


Aluminum Co. of America, 1899F Gulf 
Bidg., Pittsburgh 19, Pa. (Aluminum) 

American Brass Co., Waterbury 88, Conn. 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 








Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non-ferrous) 
ae & Son, Inc., Joseph T., Chicago, 


FUSE HOLDERS, MOUNTINGS 
CLIPS = 


Alden Products Co., 117 North Main 
Brockton 64EM, Mass. 

Burndy Engineering Co., Inc., Norwalk, 
Conn. 

Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, Ill. 

Ilseco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 
Jefferson Electric Co., Bellwood, Illinois 
Jones Div., Howard B., Cinch Mfg. Corp,, 

Chicago 24, Il. 

Raytheon Mfg. Co., Equipment Sales Div,, 
Dept. 6470-EM, Waltham 54, Mass 
Sherman Mfg. Co., H. B., Battle Creek, 

Mich. 
Square D Co., 6060 Rivard, Detroit 11, 
Mich. 


FUSES 
Burndy Engineering Co., Inc., Norwalk, 
Cc 


onn. 

General Dlectric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Jefferson Electric Co., Bellwood, Il], 

Royal Electric Co. Inc., Pawtucket, R. I. 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


GAGES, TEMPERATURE, PRESSURE 
& VACUUM 


Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Minneapolis - Honeywell Regulator Co., 
Brown Instrument Div., 4466 Wayne 
Ave., Philadelphia 44, Pa. 

Servomechanisms Inc., Post & Stewart 
Aves., Westbury, N. Y. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 

TAGliabue Instrument Div., Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 


GALVANOMETERS. See _ Instruments. 


GASKETS. See also, Shielding, Electronic, 


Armstrong Cork Co., 9507 Arch, Lancas- 
ter, Pa., (Cork and Rubber Composi- 
tions) 

Asbestos Textile Div., Raybestos-Man- 
hattan, Inc., Manheim, Pa. 

Auburn Manufacturing Company, 308 Stack, 
Middletown, Conn. 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

Chicago Rawhide Mfg. Co., Sirvene Div., 
1267 Elston Ave., Chicago 22, ML 
(Mechanical Leather Products) 

Crane Packing Co., 1824 Cuyler Ave., 
Chicago 13, Ill. 

Electro Tec Corp., No. Hackensack, N. J. 
(Plated) 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Ill. 

Garlock Packing Co., Palmyra, N. Y. 

— ae Box 290, New York 16, 


Lavelle Rubber Co., 424 N. Wood St, 
Chicago 22, Ml. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., St. Louis Park, Min- 
neapolis 16, Minn. 

J. S. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 

U. S. Gasket Co.. 617 N. 10th, Camden, 
v. J. 


GEARMOTORS, See Motors. 


GEARS and PINIONS 


American Stock Gear Div., Perfection Gear 
Co., Harvey, Illinois 

Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 

Beaver Gear Works, Inc., 1035 Parmele, 
Rockford, Il. 

Coreen -Saemend Fibre Co., Newark 
19, Del. 

Gear Specialties, 2635 W. Medill Ave., 
Chicago 47, Ill. 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. (Die Cast) 

Moraine Products Div. of General Motors, 
Dayton, Ohio 

Ohio Gear Co., 1358 E. 179, Cleveland 16, 
Ohio 

Radio Cores, Inc., Dept. EM 852 S, 9540 
Tulley Ave, Oak Lawn, Ill. 

Rynel Corp., 401 Miller St., Sterling, Il. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, IIl. 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. ss 
Winzeler Mfg. & Tool Co., 1716 West 

Arcade Pl., Chicago 12, IIl. 


GENERATORS. See Motors. 


GERMANIUM DIODES. 
See Rectifiers Dry Metallic. 


GLASS-BONDED MICA 


Continental-Diamond Fibre Co., Newark 
13, Delaware 

General Electric Co., Chemical Div., 8-11. 
1 Plastics Ave., Pittsfield, Mass. 

Mycalex Corporation of America, 30 Rocke- 
feller Plaza, New York 20, N. Y¥ 





To communicate with any manufacturer whose name appears 


in this issue, use READER INQUIRY FACILITY, page 209. 
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-FIBER, YARNS, CLOTH and 
ouAeser See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 
Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. 


GLASS, TECHNICAL 
Corning Glass Works, Dept. EM-7, Corn- 
N.Y 
— Elkhart 15, Ind. 


Hermaseal 
Swissvale, Pa 


(Tubes). 1 
Glass, Inc., . 
Koyo Mfg. Co., 2909 So. Halsted, Chi- 
cago 8, . 


Co., Inc., 


GOLD, ROLLED (Plate and Wire) 
Baker & Co., Inc., 113 Astor, Newark 5, 


N. J. 
General Plate Div., Metals & Controls 
Corp., 48 Forest, Attleboro, Mass. 
Handy & Harman, 82 Fulton, New York 
38, N E 


Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, R. 
3 Hartford 1, 


Ney Co, J. M., 371 Elm, 
Conn. 

Wilson Co., The H. A., 105 Chestnut St., 
Newark 5, N. Y. 


GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 


Dow Corning Corp., Dept. AE-20, Mid- 
land, Mich. (Silicone) 

Norma-Hoffmann Bearing Corp., Stamford, 
Conn 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J. 
Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J 


HARNESS and ASSEMBLIES, WIRE 


Alden Products Co., 117 Main, 
Brockton 64EM, Mass, 

Belden Mfg. Co., 4633 W. 
Chicago 44, Tl. 

Cherry-Channer Corp., 
Highland Park, Ill 

Cornish Wire Co., Rutland, Vermont. 
Electric Auto-Lite Co., Port Huron, Mich. 
Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Construction Mate- 
rials Div.. Bridgeport 2, Conn 

Koiled Kords, Inc., Box K, New 
14, Conn. 

Kulka Electric Co., Dept. T. 30 
Mt. Vernon, N. Y. 

Phalo Plastics Corp.. Commercial & Fos- 
ter, Worcester, Mass 

Riverside Electrical Mfg. Co., 10221 Mich- 
igan Ave., Dearborn, Mich. 

Runzel Cord & Wire Co., 4723-31 Mont- 


North 
Van Buren, 


1488 Skokie Blvd., 


Haven 


South, 








rose Ave Chicago 41, Til 
Tnited Manufacturing & Service Co., 407 
S. Sixth § Milwaukee 4, Wis. 
Wheeler Insulated Wire Co., Inc., The, 
1102 East Aurora, Waterbury 20, Conn. 
) Blake Co., New Haven 14, Conn 
pper Co 1725 Eastham Ave., 
eland 12, Ohio 
HEATING ELEMENTS and UNITS 
Carborundum (Co., Globar Div Dept 
EM 87-113, Niagara Falls, N. Y 
Driver Co.. Wilbur B., 150 Riverside 


Ave., Newark 4, N. J 
Ferro Electric Products, Ine., 
Ferro Corp., Kirkland, Tl. 
General Electric Co., Apparatus Sales Div., 
+ 


Sub. of 


Schenectady 5, 


Master Appliance Mfg. Co., Fourth & 
Ontario. Racine, Wis. 
Regan Engineering Corp., 3800-22 No. 


Hubbard St., Milwaukee 12 
Sta-Warm Electric Co., 565 N. 
Ravenna. Ohio 
Still-Man Co.. The, 429 E. 164th St., New 

York 56, N.Y. 
Syntron Co.. Homer City. Pa. 
Tuttle & Kift Inc., 1823 N. Monitor Ave., 
Chicago 39, Tl 
Vulean Electric Co 


Wis. 
Chestnut, 


Danvers 2. Mass 


Watlow Electric Mfg. Co., 1330 N. 23rd, 
St. Louis 6, Mo 
Westinghouse Electric Corp., 160 Mercer 


St., Meadville, Pa 


HERMETIC SEALS. See Seals and 
Terminals, Hermetic. 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers Mfg. Co., 937A, S. 70th, 
Milwaukee 1, Wis. 

General Electric Co 
Schenectady 5 & 

Radio Receptor Co., Inc., 
New York 14, N. Y. 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 74, Mass. 

Westinghouse Electric Corp., P.O. Box 868 
Pittsburgh 30, Pa. 


eerie Sales Div., 


251 W. 19th St. 


HIGH-NICKEL ALLOYS. See Nickel and 
Nickel Alloys. 


HOISTS, PNEUMATIC. See 


Pneumatic 
Tools and Equipment 


HOLDERS, COMMUTATOR BRUSH 


D. B. Flower Manufacturing Co., 1217 
Spring Garden St., Philadelphia 23, Pa. 

Graphite Metallizing Corp.. 1059 Nep- 
perhan Ave., Yonkers 3, N. Y. 

Mycalex Corporation of America, 30 Rocke- 
feller Plaza, New York 20, N. Y. (Glass- 
bonded Mica) 

Phoenix Electric Mfg. Co., 711 W. 
Chicago 6, Tl. 

Triple ‘‘M’’ Electronents Div.. 
Molding & Mfg. Co., 4630 W. 
ton Ave., Chicago 39, Ill. 


Lake, 


Midwest 
Fuller- 


IMMERSION HEATER’ UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See Ce- 
ment, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. See Thermometers. 


INDICATORS, SPEED. 


See Tachometers. 


INDUCTION HEATING. 


| T See High-Fre- 
quency Heating Units. 


INFRA-RED LAMPS. See Lamps, Incan- 
descent and Infra-red. 


INSTRUMENTS, ELECTRICAL MEAS- 
URING and TESTING 


i pate Corp., 358 Water, Cuba, 


Assembly Products Inc., Main at Bell, 
Chagrin Falls 4, Ohio. 

Associated Research, Inc., 3794 W. Bel- 
mont, Chicago 18, Il 


Bristol Co., 153 Bristol Ed., Waterbury 
20. Conn. 

3urlington Instrument Co., 
Burlington, Iowa 

DeJur Amsco Corp., 45-01 Northern Blvd., 
_Long Island City 1, N.Y. 

Edin Co., Dept. A, 207 Main, Worcester 
8. Mass. 

Electric Auto-Lite Co., Toledo 1 

Federal Telephone and i 
Kingsland Rd., 


Dept. D-72, 


Ohio 
Radio Corp., 199 
Clifton, N. J 


Ferranti Electric. Ine., 30 Rockefeller 
Plaza. New York 20, N. Y. 

Freed Transformer Co Inc 1730 B 
wenreens. Brooklyn (Ridgewood) 27 


General Electric Co., Apparatus Sales Div 
Schenectady 5 Nn... 7 

Holtzer Cabot Div 
Co., Inc Boston 19, Mass 

Ideal Industries, Ine., 1008 
Sycamore, T1l 

Radio Corporation of America, Dept. FR41 
Harrison. N 


of National Pneumatic 


Park Ave 


Simpson Electric Co., 5200 W. Kinzie 
Chicago 44, Tll 

Supreme. Inc Greenwood, Miss 

Triplett Electrical Instrument Co., Bluff 
ton. Ohio 

Waterman Products Co., Ine., Phila. 25 


Pa Oscilloscope) 
Westinghouse Electric Corp 

Pittsburgh 30, Pa 
Weston Electrical Instrument 

Frelinghuysen <Ave., 


P.O. Box 868 


Corp., 593 
Newark 5, N. J. 


INSTRUMENTS, ELECTRONIC. (See also 
Oscillo 


scopes) 


Brush Development Co 
Ave.. Cleveland 14, Ohio 

Edin Co., Dept. A, 207 Main, 
8. Mass 

Federal Telephone and 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Electrons Div., 
Schenectady, N. Y 

Servo coperstion of America, New Hyde 

Electric 


Park 
Co., 
Chicago 44, I] 


Simpson 
Thomnson Products. Ine 


3405 Perkins 
Worcester 


Radio Corp., 100 


5200 W. Kinzie, 


Electronics Div., 


2269 Ashland Rd.. Cleveland 3, Ohio 
Triplett Electrical Instrument Co., Bluff- 
ton. Ohio 
Weston Electrical Instrument Co 593 


Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS, LABORATORY 
STANDARD 

Acme Electric Corp., 378 Water, Cuba, 
| ee 2 

Bristol Co., 
20, Conn. 

Brush Development Co., Dept. EM-7, 
Perkins Ave., Cleveland 14, Ohio. 

DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y¥ 


153 Bristol Rd., Waterbury 


3405 


Edin Co., Dept. A, 207 Main, Worcester 
8, Mass. 
Electro Products Laboratories 4501-MD 


Ravenswood <Ave., Chicago 40, Il. 

Freed Instruments Co., Inc 730B Weir- 
field, Brooklyn (Edgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp.. 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 209. 
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Stock molded 
plastic parts by 


DIMCO-GRAY 


NO TOOL CHARGE! 


PROMPT DELIVERY ON... 


Round Ball Knobs 

Lid Knobs 

Knurled Hand Wheels 
Tapered Handles 
Agitator Caps 


Standard Army-Navy Instrument Knobs and Terminal Boards 


46A42256. 47A40527. 46842258, 50813038. 46842249. 49814919. 


Write for Complete ‘52 Catalog! 


DIMCO-GRAY COMPANY 


210 EAST SIXTH STREET — DAYTON 2, OHIO 


Terminal Nuts 
Oval Ball Knobs 
Instrument Knobs 
Knurled Knobs 
Push Button Knobs 


DWG. NOS 













IF THE WIRING/FAILS 


O DOES YOUR 
PRODUCT'S REPUTATION 


FOR DEPENDABLE PRODUCT WIRING USE 


Yyyecrric Wire Sysrems 


Year after year — for over ten years UNILECTRIC 
has produced millions of wiring systems, for more than 150 
leading manufacturers of electric and electronic products. 
From freezers to complex armed forces equipment, these 
wiring systems have consistently met the most exacting re- 
quirements and provided substantial savings to each customer. 


To assure utmost dependability plus cost saving engineering 
assistance, low cost production and ‘‘on-schedule delivery 
investigate UNILECTRIC today. 


mecrRic Wire SYSTEMS 


UNITED MANUFACTURING & SERVICE COMPANY 


409 SOUTH 6th STREET © MILWAUKEE 4, WISCONSIN 





| Manufactured by 


337 



















































EXPLOSION PROOF 
TYPE X5 





















































THE new Skinner X5 
Solenoid Valve is basi- 
cally the same as the 
widely accepted and tested 
V5, but modified to a construction 
that is Underwriters’ approved for 
Class |, Group D hazardous loca- 
tions. Small size and lightweight 
features are retained, and the X5 
is low in price because of the many 
parts which are interchangeable 
with other Skinner valves. Rating is 
10 watts max.; soft, spring loaded 
seals prevent leakage; internal parts 
are stainless steel; wide variety of port 
locations in 14” and 14” size; most types 





























































































































available for metering; for AC or DC in a wide range of voltages and 
frequencies; can be mounted in any position; supplied as two-way 
normally open or closed, three-way normally open, closed or directional 
flow. Write today for details! 




















































THE SKINNER CHUCK COMPANY 
130 Belden Ave., Norwalk, Conn. 
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Ideal for 
Hundreds of 
Electrical Operations 


The Zenith Multi-Circuit Cycle Timer is specially designed to 
accurately time any operation for electrical display signs, indus- 
trial furnaces, electrical appliances, laundry equipment, dry 
cleaning machinery . . . may be set for on and off periods 
with as many circuits as desired. Can be furnished without 
synchronous motor for elevator control, limit switch and similar 
operations. Available now! 














































For information on volts, cycles and circuits as well as prices— 
send for illustrated Bulletin No. 142. 


ZENITH ELECTRIC Co. 


152 West Walton Street Chicago 10, 
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INSULATING MATERIALS. See follow- Herzog Miniature Lamp Works, Inc., om 


ing specific headings: 


Cement, Insulating and Sealing 
Ceramics 

Cork and Cork Compositions 
Fabrics, Insulating 


Vulcanized 
Glass-Bonded Mica 
Insulation, Wire and Cable 
Mica, Molded and Laminated 
Paper, Insulating 


Plastics, Laminated 

Plastics, Molding and Extrusion 
Porcelain 

Rubber and Rubber Products 
Silicones 


Sleeving and Tape Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and Sleeving. Braided Fabric 

Tubing and Sleeving. Extruded Plastic 

Varnishes, Compounds and Resins, In- 
sulating 

Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramie and Synthetic) 


Bakelite Co A Division of Union Car 
bide & Carbon Corp. Dept. DY-20, 30 
KE. 42 St.. New York 17. N. Y 

Dow Corning Corp Dept. AE-20, Mid 
land, Mich. (Silicone) 

du Pont de Nemours & Co Inc m.. %., 
Rubber Chemicals Div. F-4, Wilming- 
ton 98, Del 

Eastman Kodak Co., Rochester 4. N. Y. 

General Electric Co., Construction Mate 
rials Div Bridgeport 2. Conn 

Goodrich Chemical Co., B. F., Dept. GG-8, 
Rose Bldg., Cleveland 15. Ohio 

Sprague Electric Co., 307 Marshall, North 


Adams. Mass 
U. S. Rubber Co., 
York 20, N. Y. 


Rockefeller Center, New 


IRONS, 
Irons. 


SOLDERING. See Soldering 


ISOLATORS, VIBRATION & SHOCK 
See Mountings, Rubber & Synthetic 


JEWEL, LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 


LABELING and GLUING MACHINES 


Potdevin Machine Co., 1278—38th. Brook- 
lyn 19, N, Y. 


LACQUER, ENAMELS. PAINTS and 
VARNISHES, FINISHING 


Aluminum Company of America. 1981H 
Gulf Bldg., Pittsburgh 19, Pa. 
Bakelite Co., A Division of Union Car- 
bide & Carbon Corp. Dept. DY-20, 30 

E. 42 St., New York 17, N. Y. 

Dow Corning Corp.. Midland. Mich., Dept. 
AE-20 (Silicone Resins & Varnishes) 
du Pont de Nemours & Co.. E. 1., Fin- 

ishes Dept., Wilmington 98, Del. 
Midland Industrial Finishes Co., Wauke- 


gan, Ill. 
National Electrie Coil Co., Columbus 16, 
Ohi 


0 
Sherwin-Williams Co., Industrial 
Cleveland 1. Ohio 


Div.. 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


Baker & Co., Inc., 113 Astor, Newark 5 
N 


General Plate Div., Metals and Controls 
Corp.. 48 Forest, Attleboro. Mass 

ow - om 82 Fulton, New York 
38 a 


Improved Seamless Wire Co.. Inc., 775 
Eddy, Providence 5, Rhode Island 

Wilson Co., The H. A., 105 Chestnut St., 
Newark 5, N. J. 


LAMINATED PLASTICS. See Plastics 


LAMINATIONS, MOTOR and 
TRANSFORMER 


Thomas & Skinner Steel Products Co.. 
1128 E. 23rd, Indianapolis 5, Ind. 


LAMPS, FLUORESCENT 


General Flectric Co., Div. 146-EM-8, Nela 
Park, Cleveland 12, Ohio 

Westinghouse Electric Corp., P.O. Box 868. 
Pittsburgh 30, Pa. 


LAMPS. INCANDESCENT and 
INFRA-RED 

General Electric Co., Div. 166-EM-8, Nela 
Park, Cleveland 12, Ohio 

Westinghouse Electric Corp., P.O. Box 868 
Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 

General Electric Co., Div. 166-EM-8, Nela 
Park, Cleveland 12, Ohio 

Westinghouse Electric Corp., P.O. Box 868 
Pittsburgh 30, Pa. 


LAMPS, MINIATURE (Piict and indi- 
eator) 


General Electric Co., Div. 166-EM-8, Nela 
Park, Cleveland 12, Ohio 





Jackson Ave., Long Island 9 1, N. Y, 
Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 
om Co., 2303-F N. 1fth, St. Louis 6, 
0. 


LENSES, PRESSED GLASS 


Corning Gye Works, Dept. EM-7, Cor- 
ing, N. Y. 

Kopp Glass, Inc., Swissdale, Pa. 

Kodale Mfg. Co., Inc., Emmaus, Pa. 


LIGHTS, MACHINE (Magnifiers) 


Stanley Tools, 183 Elm, New Britain, 
Conn, 


LIGHTS, PILOT and INDICATOR 


Alden Products Co., 117 North Main 
Brockton 64EM, Mass. 7 

Arrow-Hart and Hegeman Electric Co, 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co.. Dept, 
H-118, 3209 Humboldt, Los Angeles 3], 
Calif. 

Dial Light Co. of America, 900 Broadway, 
New York 3, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard 8t., 
Chicago 22, Ill. 

General Electric Ce., Div., 166-EM-12, 
Nela Park, Cleveland 12, Ohio 

Johnson Co., E. F., 206 Second Ave, 
S. W., Waseca, Minn. 

Pass & Seymour, Inc., 
Syracuse 9, N.Y 

Rodale Mfg. Co., Inc., Emmaus, Pa. 

Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. 


Solvay Station, 


LOCKNUTS and LOCK WASHERS 
See Fasteners. 


LOUDSPEAKERS 


Radio Corporation of America, Dept. FR4l, 
Harrison, N. J. 


LUBRIGATORS, OIL and GREASE 


Acheson Colloids Corp., Port Huron, Mich 
(Colloidal Graphite» 

Eynon-Dakin Co., 1847 W. Bethune, De 
troit, Mich. 

Gits Bros. Mfg. Co., 1840 8. Kilbourn 
Ave., Chicago 23, Ill. 

Hannifin Corp., 1149 8S. Kilbourn Ave., 
Chicago 24, IL 

Madison-Kipp Corp., 214 Waubesa, Madi 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Ine., 2100 Pas 
ton, Harrisburg, Pa. 

American Brass Co., Waterbury 88, Com 
Bead Chain Mfg. Co., 13 Mountain Grove 
Bridgeport 5, Conn. (Hollow Tubular) 
Burndy Engineering Co., Inc., Norwalk 

Conn. 
Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 
Heyman Mfg. Co., Kenilworth 1, N. J. 
Ilsco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 
International Resistance Co., 409 N. Broad 
Philadelphia 8, Pa. 

Juhnson Co., E. F., 206 Second Ave 
S. W., Waseca, Minn 

Jones Div., Howard B., Cinch Mfg. Corp. 
Chicago 24. Ill. 

Krueger & Hudepohl, 5 E. Third, Cia- 
cinnati 2, Ohio 

Mycalex Corporation of America, 30 Rocke- 
feller Plaza, New York 20, N. Y¥. (Glass- 
bonded Mica) 

Patton-MacGuyer Co., Dept. E, 17 Vir- 
ginia Ave., Providence 5, BR. IL. 

Rajan Co., 53 Locust Ave., Bloomfield 
N. J. 

Shakeproof, Inc., 2501 N. Keeler Ave.. 
Chicago 389, IIl. 

-_ 7 Mfg. Co., H. B., Battle Creek. 

c 

Soreng Mfg. Corp., Dept. M-28, 9555 Eden 
Ave., Schiller Park, Il. 

Thomas & Betts Co., Inc., 28 Butler. 
Elizabeth 1, N. J. 

Thompson-Bremer Mfg, Co., 1640 W. Hub- 

bard, Chicago 22, Ill. 


MACHINES. See specific headings. 


Balancing; Coil Winding; Die Casting: 
Drafting; Engraving; Labeling & Glue 
ing; Marking; Microfilm; Molding: 
Print; Rivet Setting: Screw Driving, 
Strippers, Wire; Wire and Mets! 
Forming. 


MAGNETIC AMPLIFIERS 

Bogue Electric Manufacturing Co., 60 lows 
Ave., Paterson 3, N. J. 

Magnetic Amplifiers, Ind, 11-54 44th 
Drive, Long Island City 1, N. Y. 


MAGNETIC BRAKES. See Brakes, Mas- 
netic. 


MAGNETIC MATERIALS. See Stee! 
Electrical; Magnets, Permanent; Mar 
netic Recorder components; Powdered 


Metal Products. 


MAGNETIC RECORDER COMPONENTS 


Brush Development Co., 3405 Perkins Ave.. 
Dept. EM7. Cleveland 14, Ohio. (Tape. 
Wire, Heads, Discs & Drums) 

Driver Co., Wilbur B.. 150 Riverside Ave., 
Newark 4, N. J. (Wire) 

Minnesota Mining & Mfg. Co., St. Paul 6, 
Minn. (Tape) 


To communicate with any manufacturer whose name appears 


in this issue, use READER INQUIRY FACILITY, page 209. 


ELECTRICAL MANUFACTURING 
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MOTORS 


“Miniature Timing Motors, Geared 





Subfractional, Under 1/20 Hp. 





Fractional, 1/20, % Hp. 








Integral, 1 to 744 Hp. 





Integral, Over 744 Hp. 





Gearmotors 
Generators 


Low Voltages (Under 110 


Allis-Chalmers Mfg. Co., 937A, S. 70th, 
Milwaukee 1, Wis 
(KLMNOUQRTUVW) 

Allis Co., The Louis, Milwaukee 7, Wisc 
KNQ) 

Baldor Electric Co 4353 Duncan Ave., 
st. Louis 10, Mo, (FGKLN) 

Barber-Colman Co., Rockford, Ill 
(BCEYZ) 

Belgian Electric Sales Corporation, 1 East 

3rd, New York 22, N. Y. (K-N) 

Bodine Electric Co 2256 W. Ohio, Chi 





cago 12, I, (ABCDEFGHJQRSTYZ&) 
Bogue Electric Manufacturing Co., 60 
lowa Ave.. Paterson 3, N. J. (FGJKL- 


MNOPUVW) 

Brown Boveri a > 
6, N. Y. (KN 

Cramer Co., Inc., The R. W 
terbrook, Conn. (A) 

Crocker- Wheeler Div 
NOPQRUVW) 
Cyclohm Motor Corp., Div., of Howard In- 
justries, Inc Dept. EM-6, Racine, Wis. 
ABEQTUVY 

Delco Products Div., General Motors Corp., 
Dayton, Ohio (BFGKLNUVZ) 

Doerr Electric Corp., Cedarburg, Wis. 
(FGKL) 

Eastern Air Devices, Inc., 585 Dean St., 
Brooklyn 17, N. Y, (ABEFJQTU) 

Electric Auto-Lite Co., Toledo 1, Ohio 
(GZ) 

Electric Motor Corp., Div. of Howard In- 
dustries, Inc., Dept. EM-6, Racine, Wis 
(BCDFGHQRYZ&) 

Electric Specialty Co., 171 South St., 
Stamford, Conn. 
(FGIKLMNOPUVWYZ) 

Electro-Dynamiec Div. of The Electric Boat 
Co., Bayonne, N. J. (KLNOV) 

Electro Engineering Products Co., Inc 
609 W Lake, Chicago 10, Ill. (BCD- 
UVX) 

Elliott Company, Dept. EM, Jeannette, Pa 
(KLNOPQRUVW) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJKLMOR) 

fairbanks-Morse & Co., 600 S. Michigan 
Ave., Chicago 5, I. (FKLNOPQUVWY) 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2 Yr. (BCDFGHYZ&) 

Ford Instrument Co 31-10 Thompson 
Ave.. Long Island City, N. Y. (FYU) 
(SERVO) 

General Electric Co 
Schenectady 5, N. Y 
(BCDEFGHIKLMNOPORSTU VWYZ&) 

General Industries Co., Dept. ML. Elyria 
Ohio (BQYZ) 

Hagen Mfg. Co.. Inc., Sub. of Eagle Signal 
Corp... Moline, Ill. (ABCDE) 

Hansen Mfg. Co., Inc., 
(ABCEVXYZ) 

Havdon Co.. A. W. 232 North Elm, Wa- 
terbury 20, Conn. (CXZ) 

Haydon Mfg. Co.. In 2532 Elm. Tor- 
rington. Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence 
Mass. (BCDFZ) 


19 Rector, New York 
Box 8, Cen 


Ampere, N. J. (KL- 


Apparatus Div., 


> 


Princeton 3, Ind. 


Lowell, 





MAGNETIC TOOL HOLDERS & BITS 
Magna Driver Corp., 779 Washington. 
Buffalo 3, N. Y. 


MAGNETS, PERMANENT 


Arnold Engineering Co., Marengo, Ill. 

Carboloy Department of General Electric 
pene. 11109 E. 8 Mile Ave., Detroit. 
Mich : 

ore Stee] Products Co., Valparaise, 
ne 

Radio Cores, Inc., Dept. EM 852 S, 9540 
Tulley Ave., Oak Lawn, IIl. 

Thomas & Skinner Steel Products Co 
1129 E. 23rd, Indianapolis 5, Ind. 


MATERIALS HANDLING EQUIPMENT 
Comstnemeal Diamond Fibre Co., Newark 
National Metal Edge Box Co., 1212 
Callowhill St., Philadelphia 23, Pa. 


Robbins & Myers, Inc., Crane & Hoist Div.. 
Springfield 99, Ohio. 


MERCURY RELAYS, See Relays 
MERCURY SWITCHES. See Switches. 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base. 


METALS, PRECIOUS. See Gold; Lami- 
nated Metal; Platinum; Silver. 


METALS, RARE 


meee) Metallurgical Corp., North Chi- 
£0, 
Mallory . Co., Inc.. P. B., 


Indianapolis 
6, Ind. - 


Holtzer-Cabot, Div. of National Pneumati 
Co., Inc., Boston 19, Mass. 
(BCEFGJQRU VZ) 

Hoover Co., Kingston Conley Div., 81 
Brook Ave., N. Plainfield, N. J. (FK) 

Howard Industries, Inc., Dept. EM-6, Ra- 
cine, Wis. (ABCDEFGHQRTUVYZ) 

Howell Electrics Motors Co., Howell Mich. 
(FKNQ) 

Janette Electric Mfg. Co., 566 W. Monroe, 
Chicago 6, Ill. (FGKQRZ) 
Lamb Electric Co., Kent, Ohio 

(BCDEFGHJQRZ) 

Marathon Electric Mfg. Corp. 
Wis. (AFGLNOPUXWZ) 

Marco Industries, Inc., Depew, N. Y. 
(BCFHY) 

Master Appliance Mfg. Co., Fourth & On 
tario, Racine, Wis. (CDGH) 

Master Electric Co., Dayton 1, Ohio 
(FGIKLMNOPQRTU VWZ) 

Motoresearch Co., 1600 Junction Ave., Ra 
cine, Wis. (BQY) 

Ohio Gear Co., 1358 E. 179th, Cleveland 
10, Ohio (Q) 

Packard Electric Div., General 
Corp., Warren, Ohio (FG) 

Peerless Electric Co., Warren, Ohio 
(FGKLN) 

Pesco Products Div., Borg-Warner Corp 
24700 N. Miles Rd., Bedford, Ohic 
(CGLZ) 

Pittman Electrical Developments Co., Dept 
119, Sellersville, Pa. (BCDYZ) 

Rae Motor Corporation, P.O. Box 291, Iva 
cine, Wis. (BCDFGHYZ&) 

Raytheon Mfg. Co., Waltham 54, Mass 
(BF) 

Redmond Co., Inc 
(BCDFGQZ) 
Reliance Electric & Engineering Co., 1054 

Ivanhoe Rd., Cleveland 10, Ohio 
(FGKLNOV) 
nouene Electric Co 
NQ) 

mobbine & Myers In Motor Div 
Springfield 99, Ohio. (BCDEFGJKNU) 

Scruggs Co., Loyd. 1022-32 N. Sixth, St. 
Louis 1, Mo. (B) 

Servomechanisms Inc., Post & 
Aves., Westbury, N. Y. (Servo) 

Star-Kimble Motor Div., of Miehle Print 
ing Press & Mfg. Co., 206 Bloomfield 
Ave.. Bloomfield. N .J. (KLNOQRYZ) 

Sterling Electric Motors. 5401 Anaheim 
Telegraph Rd., Los Angeles 22, Calif. 


Wausau 


Motors 


Owosso, Mich 


Alhambro, Calif. 


Steward 


(FKNQ) 7 ; ys 
Telechron Dept., General Electric Co., 37 
Union. Ashland, Mass. (A) 


U. S. Electrical Motors, Inc., Los Angeles 
54. Calif. (FKNQY) 

Wagner Electric Corp 6474 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 

Wesche Electric Co B. A. 1620 Vine, 
Cincinnati 10, Ohio (FGKLNOZ) 

Westinghouse Electric Corp., P.O.Box 869 
Pittsburgh 30. Pa. 

(BCDEFGHJKLMNOPQRSZ& ) 


a 
Wilson Co., 


The H. A.. 105 Chestnut St., 


Newark 5, N. J. 


METERS. See Instruments 


MICA, GLASS-BONDED. 
Bonded Mica. 


See Glass 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings 
Segements, Washers, etc.) 

Brand & Co., Inc., William, North Valley 
Willimantic, Conn. 

Continental-Diamond Fibre Co., 
13, Del. 

General Electric Co., Chemical Div. 8-11, 
1 Plastic Ave., Pittsfield. Mass 

Insulation Manufacturers Corp 565 W 
Washington Blvd., Chicago 6, Il 

Macallen Co., 16 Macallen, Boston 
Mass 

Mica Insulator Co., Schenectady 1, N. Y 

Mitchell-Rand Insulation Co Inc., 51 
Murray, New York 7, N. Y 

National Electric Coil Co., 
Ohio 

New England Mica Co Inc., 30 Woert 
Ave., Waltham, Mass 


Newark 


Columbus 16 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave 
Sycamore. Ill. 


MICROFILM EQUIPMENT 


Eastman Kodak Co.. Rochester 4, N. Y. 
(Micro-Film Machines) 


To communicate with any manufacturer whose name appears 


AUGUST 1952 


in this issue, use READER INQUIRY FACILITY, page 209. 
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The “214” 
matically feeds, inserts 
and clinches tworivetsata 
time...with speed that may mean a 
big saving in your fastening costs. 


4" throat makes large assem- 
blies easy to handle. For tubular 
rivets as large as % 4", or less in 
length. Quick Change Rotary Type 
Hoppers and Raceways permit a 
5-minute changeover to rivets of 
different size. Adjustable anvils 
and riveting centers add to its 
versatility. 

Ask us how the 214” can help 
you cut costs. Send a sample of 
your problem assembly (or blue- 
print) fora Free fastening analysis. 


FREE CATALOG 


conteins valuable engineering information and 
rivet specifications plus illustrated descriptions 
of 26 Chicago Automatic Rivet Setters. 


Kewet & MACHINE CO. 


9609 West Jackson Boulevard, Bellwood (St<28°) Illinois 
Branch Factory: Tyrone, Pa. s 
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The Mercury Automatic Clutch 
is the perfect solution to pre- 
vailing power transmission 
problems on textile machinery 
--.- and wherever an electric 


motor or gasoline engine pro- 
vides power for machinery or 


equipment. 


A Mercury Automatic Clutch installed 
on a Textile Gig 


TINO CMI RAE Wn atat) 0 
UO UM ar UC mhe 
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@ UTILIZATION OF MAXIMUM MOTOR TORQUE 
PROVEN DEPENDABILITY 

@ SAVING OF MOTOR COST 
INCREASED PRODUCTION 





Get the full story on the Mercury Clutch. Write today for Mercury Catalog EM-5 





MERCURY CLUTCH DIVISION 


+ AUTOMATIC STEEL PRODUCTS, 
ULC eh 





















































































When thermocouple 
connections are broken 

























































































FAIR LAWN 





























































































































































































































Send for a Sterling 
me today — a 
complete line of 
meters for the elec- 
tronic and automo- 
tive field. 




















frequently and are exposed 
to moisture or are located out- 
doors, you can quickly connect 
thermocouples to extension wires 
and seal the connections against moisture 
by installing thermocouples with quick cou- 
pling connectors—covered with neoprene, slip- 

on jackets. Illustrated is a Protected Thermo- 
couple with plug and jack connector and moisture- 
proof jacket. Available in all standard thermo-elements. 










with Quick Coupling 
Moistureproof 


Connectors 


These and many other types of thermocouples and 
connectors are described in our catalog N. 


Write for your copy 


Thermo Electric @.nc 


Seesery 


NEW 





YOU NEED 


ONLY 
THIS SIZE 
SPACE 


STERLING 


INDICATING METERS 


% SMALLER 


~____ THAN FORMER MODELS 


Typical of Sterling’s ability to 
produce just the right meter for 


your needs at mod- 
erate cost is this new 
small unit for A-C or 
D-C service. Available 
in ranges of 1 to 50 V, 
1 to 30 amp, and 10 
to 1,000 milliamperes 
—with high readability 
and accuracy. In dull, 
black, wrinkle or nic- 
kle finishes. Write to- 
day for complete facts. 


STERLING 


MANUFACTURING COMPANY 
9202 DETROIT AVE. 
CLEVELAND, OHIO 





MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Plas- 
tics, Rubber. 


MOLDING MACHINES, PLASTICS 


Kux Mac hine Co,, 6725 N. Ridge, Chi- 
cago 26, Ill. 
Stokes Machine Co., F. J , 5996 Tabor 


Rd., Philadelphia 20, Pa. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 


Fansteel Metallurgical Corp., 
cago, Ill 

Mallory & Co., Inc., P. Ix, 
6, Ind. 


North Chi- 


Indianapolis 


MOTOR BASES, ADJUSTABLE 


Allis-Chalmers Mfg. Co., 937A 70, Mil 
waukee 1, Wis. 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y. 

Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio. 


Sales 


MOTOR CONTROLS and STARTS 
See Controllers, Motor; Push 
Stations 


Button 


MOTORS. 


See table page 339. 


MOUNTINGS, RUBBER and 
SYNTHETIC 


708 Pleasant, y 


Barry Corp., Watertown 72, 
Mass. 

Lavelle Rubber Co., 424 N 
Chicago 22, Ill. 

Lord Mfg. Co., Erie, Pa 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., St. Louis Park, Min- 
neapolis 16, Minn. 

Standard Products Co.. Dept. 1, 
110 St., Cleveland 2, Ohio . 

U. S. Rubber Co., Rockefeller Center, New 
York 20, N. Y¥. 

Van Cleef Bros., Inc., 7800 
Chicago 19, Ill. 


Wood St., 


2130 W. 


Woodlawn, 


MOVEMENTS, CLOCKS and TIMING 


Bristol Co., The, 153 Bristol Ied., Water- 
bury 20, Conn ; 
Haydon Co., A. W., 232 North Elm, Wa- 
terbury 20, Conn. 

Haydon Mfg. Co., Inc., 2532 Elm, Tor- 
rintgon, Contr 

Telechron Dept General Electric Co., 
Ashland, Mass. 


NAME and INSTRUCTION PLATreS 


Avery Adhesive Label Corp., 1616 S. Cali- 
fornia St., Monrovia. Calif. (Adhesive 
Labels) 


Chicago Show Pristing On. 2628 N. Kil- 
dare, Chicago 39, ° b 
Chicago Thrift-Etching Corp., 1555 No. 

Sheffield Ave., Chicago 22, Tl. 
Continents) Diamond Fibre Co., Newark 
13, Del 
Flectric 
General Electric Co 
1 Plastics Ave., 
tics) 
Mica Insulator Co., 
(Plastics) 


Auto-Lite Co.. Port Huron, Mich. 
Chemical Dept. 8-11, 
Pittsfield, Mass. (Plas- 


Schenectady 1, N. Y. 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, 


(Cupro- Nickel) s 
Chase Brass & Copper Co., Dept. EM 252, 
150 Riverside 


Conn. 


Waterbury 20, Conn 
Driver Co., Wilbur B.. 
Ave., Newark 4, N. J. 
Driver-Harris Co., Harrison, N. J. ss 
International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn. 

Chase Brass & Copper Co., Dept. EM 252. 
Waterbury 20, Conn. 

Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Bway, N. Y. 1, 
N 


Revere Copper & ares Inc., 230 Park, 
New York 17, N. 
Seymour Mfg. Co. The, Seymour, Conn 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 


NUT RUNNERS. See Pneumatic Tools 
and Equipment; Screw-Driving Ma- 
chines. 


OHMMETERS. See Instruments. 


OILERS. See Lubricators, Oil or Grease. 


OSCILLOSCOPES 


Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 





General 
Schenectady, N. 
Radio Corporation o,. America, Dept, FR. 


Electric ae Electrons Diy., 


41, Harrison, N 


Simpson Electric Co., 5200 W. 
Chicago 44, Il. Kinate, 


Triplett Electrical Instrument Co., Bluff. 
ton, Ohio 

Waterman Products Co., Ince., 2445-63 
Emerald St., Philadelphia 25, Pa. 


OSCILLOGRAPHS. 
See Instruments, 


PACKAGING. See Boxes and Crates: Con- 
tainers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PAINTS. See Lacquers, 


Enamels, 
& Varnishes 


Paints 


PALLADIUM. See Platinum and Platinum 
Products. 


PANEL CONTROL UNITS 
Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 


Arrow-Hart & Hegeman eirte Co., 103 
Hawthorn, Hartford 6, Con 


Bristol Co., The, 153 Bristol "Ra., Water- 
bury 20, Conn. 

ee Signal Corp., 202 20th, Moline .. 

General Electric Co., 


a Sal 

Div., Schenectady 5, = - 

Heinemann Electric — 99 Plum, Tren- 
ton, N. J. 


Industrial Control Panel Co., 249 §E 
Illinois, Chicago 11, M 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 


Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


PANELS, DIAL. See Dials and Panels. 


PANELS, SHEET STEEL. See Cabinets, 
Sheet Metal. 


PAPER, INDUSTRIAL 


Cottrell Paper Co., Inc., Fall River, Mass, 

Mosinee Paper Mills Co., Mosinee, Wis. 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. Y. 


PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn 

a. Diamond Fibre Co., Newark 

Ine., Fall River, Mass. 


13 

Cottrell Paper Co., 

General Electric Co., Chemical Div. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, IIL 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

seaae- yeni, Box 290, New York 16, 


Mica insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., at 51 
Murray, New York 7, N. Y. 

Mosinee Paper Mills Co., Mosinee, Wis. 

National Electric Coil Co., Columbus 16, 
Ohio 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

West Virginia Pulp and Fue Co., 280 
Park Ave., New York 17, N. Y. 


PAPER, PHOTOGRAPHIC REPRO- 
DUCTION 
Charles, Dept. E72, 


Rochester 4, N. ¥. 


Bruning Co., Inc., 
Teterboro, N. J. 
Eastman Kodak Co., 


PAPER TRACING. 
and Paper. 


See Tracing Cloth 


PARTS FEEDERS, SELECTIVE 


Detroit Power Screwdriver Co., 2817 W 
Fort, Detroit 16, Mich. (Hopper Units) 
Syntron Co., Homer City, Pa. (Vibrator) 


PENCILS, DRAWING 
Koh-I-Noor Pencil Co., Inc., Bloomsbury, 
N. J. 


PERMANENT MAGNETS. 
Permanent. 


See Magnets 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Cona 
Chase Brass & Copper Co., Dept. EM-252 
Waterbury 20, Conn. 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 
230 Park 


Revere Copper & Brass, Inc., 
Avenue, New York 17, N. Y. 


Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 


Bradley Laboratories, Inc., 168 Columbus 
New Haven 11, Conn. 


—— 


To communicate with any manufacturer whose name appears 


in this issue, use READER INQUIRY FACILITY, page 209. 


ELECTRICAL MANUFACTURING 
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tronic Devices, Inc., 429-12th St. 
Be ookly 15, N. Y, (Selenium) 
General Electric Co., Electronics Div., 
Thompson Rd., Syracuse, N. . 
International Rectifier Corp., 6809  S. 
Victoria Ave., Los Angeles 43, Cal. 
Radio Corporation of America, Dept. 
FR41, Harrison, N. J. 
Weston Electrical Instrument Co., 593 Fre- 
linghuysen Ave., Newark 5, N. J 


PHOTOELECTRIC CONTROLS 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, ioe ‘es 
ercoid Corp., 227 - 
etcage 41, Ill. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa, 
Weston Electrical Instrument Corp., 59 
Frelinghuysen Ave., Newark 5, N. J. 


Belmont Ave., 


PILLOW BLOCKS. See Blocks, Pillow. 


PINS, COTTER AND 
Fasteners 


PINS, SEAMLESS 

Bead Chain Mfg. Co 
Bridgeport 5, Conn. 

Waterbury Brass Goods, Branch of the 
American Brass Co., Waterbury 20, 
Conn. 


LOCK. See 


13 Mountain Grove, 


PLASTICS, COLD MOLDED & 
INORGANIC. See Ceramics. 


PLASTICS-CUSTOM MOLDERS, 
EXTRUDERS and FABRICATORS 


Ackerman Plastic Molding Div., Con- 
solidated Iron-Steel Mfg. Co., 1290 E. 
58rd, Cleveland 14, Ohio 

Alden Products Co 117 North Main, 
Brockton 64EM, Mass. 

American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 

Asbestos-Textile Div Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 

Auburn Button Works Inc., 24 McMaster, 
Auburn, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Chicago Molded Products Corp., 1034 N. 
Kolmar Ave., Chicago 51, Ill. 

Continental-Diamond Fibre Co., 
13, Del. 

Crane Packing Co., 
cago 13, Ill. 

Davies Molding Co., Harry, 1428 N. Wells 

Shicago 10, Ill. 


Newark 


1824 Cuyler Ave., Chi 






Rogers Mfg. Co Minneapolis 7 
Dimeo-Gray Co 210 E. 6th, Dayton 2 
Ohio 
Electric Auto-Lite Co., 723 New Center 

gidg., Bay Mfg. Div., Bay City, Mich 


Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Formica Co., 4614 Spring Grove Ave.. 
Cincinnati 32, Ohio 

Garfield Mfg. Co., Garfield 1, N. J 

General Electric Co., Chemical Div. 
8-11, 1 Plastics Ave., Pittsfield, Mass 
General Industries Co., Dept. PB, Elyria, 
Ohio. 

Cries Reproducer Corp., 108 Willow Ave. 
New York 54, N. Y. 

Irvington Varnish & Insulator Co., Irv 
ington 11, N. J. 

Kuhn & Jacob Molding and Tool Co. 
1204 Southard, Trenton 9, N. J 
Kurz-Kasch, Ine., 1419 S8. 
Dayton 1, Ohio 

Midwest Molding & Mfg. Co., 4630 W 
Fullerton Ave., Chicago 39, IIl. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 
Plastics Division, General 
Transportation Corp., 135 

Chieago 90, Ill. 

Plastic Research Products, Urbana, Ohio 
Prolon Plastics, Prophy-lac-tic Brush Co., 
Florence, Mass. 

Pyramid Plastics Inc., 554 F West Polk, 
Chicago 7, Ill. 

Raytheon Manufacturing Co Equipment 
Sales Div., Dept. 6470-EM, Waltham 
54, Mass. 

Richardson Co.., 2799 Lake St., Melrose 
Park, Ill 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill. 

Rostone Corp., 123 So. Earl Ave., Lafa- 
yette, Ind. (Inorganic) 

Sinko Manufacturing & Tool Co., 3137 W. 
Grand Ave., Chicago 22, IIl. 

Synthane Corp., 25 River Road, Oaks, Pa 
U, 5 , Gasket Co., 617 N. 10th, Camden. 


Broadway 


American 
So. LaSalle, 


PLASTICS-LAMINATED 
FABRICATORS 


Auburn Manufacturing Co., 308 Stack, 
Middletown, Conn. 

Barber-Colman Co., Rockford, Ill 

Chicago Molded Products Corp., 1024 N. 
olmar Ave., Chicago 51, Ill. 

Continental-Diamond Fibre Co., Newark 18, 
Delaware 

Electric Auto-Lite Co., 723 New Center 
Bldg., Bay Mfg. Div., Bay City, Mich. 
Ormica Co., 4614 Spring Grove Ave., 
Cincinnati 32, Ohio 

Oneal Industries Co., Dept. PB, Elyria, 
lo 

Kurz-Kasch, Inc., 1419 8. 
Dayton 1, Ohio. 

Mica Insulator Co., Schenectady 1, N. Y. 
idwest Molding & Mfg. Co.. 4630 W., 
Fullerton Ave., Chicago 39, Il] 


ational Vulcanized Fibre Co., Wilming- 
ton 99, Del. 


Broadway, 


Pyramid Plastics Inc., 554 F West Polk, 
Chicago 7, Ill. 

Richardson Co., 2799 Lake St., Melrose 
Park, Ill. . 

Ryerson & Son, Inc., Joseph T., Chicago, 
ll 


Synthane Corp., 25 Tviver Rd., Oaks, Pa. 

Taylor Fibre Co., Dept. EM-6, Norristown, 
Pa. 

U. S. Gasket Co., Camden 1, N. J. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


PLASTICS. LAMINATED (Sheets, Rods 
& Tubes) 


Aircraft-Marine Products Inc., Amplifilm 
Div., 2100 Paxton, Harrisburg, Pa. (Di- 
electric Sheets) 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. DY-20, 30 E. 
42nd, New York 17, N. Y. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio (Tubes) 

Continental-Diamond Fibre Co., Newark 
13, Delaware 

Durez Plastics & Chemicals, Inc., 1308 
Walck Rd. North Tonawanda, N. Y. 

Eastman Kodak Co., Rochester 4, N. Y. 

Formica Co., 4614 Spring Grove Ave., 
Cincinnati 32, Ohio 

General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass, 

Glastic Corp., The, 1823 E. 
Cleveland 3, Ohio 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Plastics Products Co., Odenton, 
Md. 

Precision Paper Tube Co.. 2035 West 
Charleston, Chicago 47, a 

Pyramid Plastics Inc., 554 F West Polk, 
Chicago 7, Ill. 

Richardson Co., 2799 Lake St., Melrose, Ill, 

a a & Son, Inc., Joseph T., Chicago, 


Synthane Corp., 25 River Rd., Oaks, Pa. 
— Fibre Co., Dept. EM-6, Norristown, 
Ie 


40 St., 


a. 
Westinghouse Electric Corp., P. ©. Bor 
868, Pittsburgh 30, Pa. 


PLASTICS—MOLDING. CASTINGS AND 
EXTRUSION COMPOUNDS 


Alkyd Molding Compound (T) 
Cellulose Acetate (A) 
Cellulose Nitrate (R) 
Epoxy Resins wm) 
Ethyl Cellulose (B) 
Fluorocarbons (P) 
Melamine- Formaldehyde (C) 
Methy!] Methacrylate (D) 
Phenolics (E) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Polystyrene (FP) 
Polyester Resins (Q) 
Silicone Resins (8) 
Urea Formaldehyde (J) 
Vinyl Acetal (L) 
Vinyl Alcohol (K) 
Vinyl Chloride (Vv) 
Vinyl Chloride— 

Vinylidenechloride (Ww) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 


Ackerman Plastic Molding Div., The Con- 
solidated Iron-Steel Mfg. Co., 1290 E. 
53rd. Cleveland 14, Ohio 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. DY-20. 30 E. 


42na, New York 17, N. Y. (EFHJMQ 
lv) 


Ciba Co Ine., 627 Greenwich New 
York 14. N.Y. (U 

Dow Corning Corp Dept. AE-20, Mid 
land, Mich. (S) 

du Pont de Nemours & (C<« Inc., E. I 
Polychemicals Dept 350 Fifth Ave 
New York 1. N. Y. (ADGKLPR) 


Durez Plastics & Chemicals, Ine 1308 
Walck Rd., North Tonawanda, N. Y. 
(E) (Casting Resins) 

General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield. Mass. (EFQS) 

Glastic Corp., The, 1823 E. 40 St., 
Cleveland 3. Ohio (Q) 

Goodrich Chemical Co... B. F.. Dept. GG-8 
Rose Bldg., Cleveland 15, Ohio (NVW) 

Hercules Powder Co., Cellulose Produets 
Dent., 918 Market, Wilmington, Dela- 
ware (AB) 

Kellogg Co., The M. W.. Sub. of Pull- 
man, Inc., P. O. Box 469, Jersey City 
Ss, BM. 8... (2) 

Konvers (Co... Ine., Chemieal Division 
Dept. EM-7. Pittsburgh 19, Pa. (F) 
Monsanto Chemical C« Room 5801, Plas 
tives Division, Springfield 2, Mass 
(CEFV) 

Plaskon Div.. Libby-Owens-Ford Glass 
Co., 2137 Sylvan Ave., Toledo 6, Ohio 
(CJQT) 

Plastic Research Products. Urbana, Ohto 

eo Co., 2799 Lake, Melrose Park, 
ll. (FR) 

Rogan Brothers. 8027 N. Monticello Ave., 
Skokie. Tll. (CEJ) 

U. S. Rubber Co.. Rockefeller Center, 
New York 20, N. Y. 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J 


Brainin Co., C. S., 318 Washington, Mt. 
Vernon, N. Y. 

General Plate Div., Metals and Controls 
Corp., 48 Forest, Attleboro, Mass 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 209. 
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another group of 
Made To Order ceramic products 





another customer satisfied 


with... eel 


PORCELAIN 
Send drawings for price v AS YOU LIKE IT 


estimates on wet or dry process insulators. 


THE COLONIAL INSULATOR COMPANY 


Tee ae CHICAGO OFFICE 
AKRON 11, OHIO 2753 W. NORTH ST. 








25 YEARS OF WIRE STRIPPING 
EXPERIENCE 


Not just 25 years of 
building one or two 
types of standard wire 
strippers, but 25 years 
of continuous research 
and development of 
many wire strippers to 













meet ever changing 
needs. 
Consult us about your 


wire stripping problems. 
SPEED-CRAFT 1S 


te = SUPERIOR BY EVERY 


id COMPARISON. 
Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO. soos Sarees oo 


E. CLEVELAND, OHIO 


MAMCO Switches 


For single pole, single throw toggle 
switches, see Mamco first. Now in use 
on appliances, portable tools, electronic 
equipment and devices. Provided with 
wire leads (any length). Three AMP.— 
250 Volt maximum. Small and compact. 
Molded plastic housing. 
Samples available. Prices 
on request. Write today, 
to 
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WISCONSIN 


RACINE 


341 














Handy & Harman, 





82 Fulton, New York 
Ney Co, J. M., 871 Elm, Hartford 1, 















































































































































































































































Your dollar buys more “instrument” 


° Velt-Ohm- 
in our Model 630 Mil-Ammeter 
by R. L. Triplett, pResipENT 























Because we build every major part of 
our instruments the quality is carefully 
controlled. We know we have more torque 
driving our pointers because we designed 
and built the complete instrument. We know we have 
sustained dependence in the shafts and switch contacts of 
our test equipment for the same reason. Cycle tests for 
switches exceed several times the rigid requirements of the 
armed forces. 

Consider these features of Model 630 V.0.M.— 

One Hand Operation—One switch with large re- 
cessed knob has a single position setting for each reading. 
Leaves one hand free. Eliminates switching errors, trouble, 
saves time. 

Ranges—AC-DC Volts: 3-12-60-300-1200-6000 (AC, 
5000 Ohnis/Volt: DC, 20,000 Ohms/Volt). 60 Micro-Amps. 
1.2, 12, & 120 Mil Amps. DB scales at 1.73V on 500 Ohm 
line, 0-66 DB output. 

Highest Ohm Reading—To 100 Meg. in steps of 
1000-10,000-100,000 Ohms—100 Megohms. 

Yes, with us it’s a matter of personal pride to make 
“Triplett” stand for better construction and more service 
for your test equipment dollar. 






















































































630 V.O.M. only $39.50 
At Your Distributor 
Price Subject to Change 























TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 


cana 


Triplett 






















































Wilson Co., The H. A., 105 Chestnut St., 


Newark 5, N. J 


PLIERS 


Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, Ill. 

Sargent & Co., 45 Water, New Haven, 
Conn. 


PLUGS AND RECEPTACLES 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Arrow-Hart & Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago 7, II1. 

Belden Mfg. Co., 4633 W. 
Chicago 44, Tl. 

Cannon Electric Development Co., Dept. 


Van Buren, 


H-118, 3209 Humboldt St., Los Angeles 
31, Calif. 

Cornish ag Co., Inc., 50 Church, New 
York, = 


Generai Tiectite Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 
Johnson, E. F., 206 Second Ave. 8S. W, 
Waseca, Minn 
Jones Div., Howard B., Cinch Mfg. Corp.. 
Chicago 24, Ill. 
Kulka Electric Coe., Dept. T, 30 South, 
Mt. Vernon, N. Y. 
Packard Electric Div., 
Corp., Warren, Ohio 
Pass & Seymour, Inc., 
Syracuse 9, N. Y. 
Riverside Electrical Mfg. Co., 
Michigan Ave., Dearborn, Mich 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Royal Electric Co. Inc., Pawtucket, R. I. 
Russell & Stoll Co., Inc., 125 Barclay, 


New York 7, 
¥ Rockefeller Center, 


General Motors 


Solvay Station, 


10221 


Wace 
U. S. Rubber Co., 
New York 20, N. 


PLUGS, EXPANSION 


Wrought Washer pre Co., 
Vis. 


2200 So Bay, 
Milwaukee 7, V 


PNEUMATIC TOOLS and EQUIPMENT 


Hanna Engineering Works, 1786 Elston 
\ve., Chicage 22, TIL 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn. 

Superior Electric Co., 
Bristol, Conn. 


13 Mountain Grove, 
83 Laurel St.. 


POTENTIOMETERS. 
(See also Rheostats). 
Allen-Bradley Co 1316 S$ 
Milwaukec 4, Wis 
Bristol Company, 153 Bristol Rd., Bris- 
tol Conn. 
Cornell Electronics Corp., 
Douglaston, N. Y. 
DeJur Amsco Corp., 
io 2. a ee 


Second St., 


40-33 Main Ave., 
45-01 Northern Blvd., 


Fairchild Camera & Instrument 
Dept. 140-29L, Park Ave., Hicksville, 
LI New York 

Helipot Corp South Pasadena. Calif. 

International Resistance Co., 409 N. Broad, 
Philadelphia 8, Pa. 

Regulator Co., 


Minneapolis- Honeywe!! 
, 4466 Wayne Ave., Phila- 


Corp., 


Industrial Div 
delphia 44, Pa. 
Ohmite Manufacturing Co., 
St.. Chicago 44. Ill 
Stackpole Carbon Co.. St. Marys. Pa. 
Weston Electrical Instrument Corp., 5938 
Frelinghuysen Ave.. Newark 5. N. J 


4804 Flournoy 


POTS and LADLES, MELTING 


Drake Electric Works. Inc., 3656 Lincoln 
Ave., Chicago 13, IIL. 

General Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. Y 

Robinson, Inc., Edward E., 95 Park Ave., 
Nutley 10, N. J. 

Sta-Warm Electric Co., 565 N. Chestnut. 
Ravena, Ohio 


Vulcan Electric Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS. (Ser 
also Bearings and Bushings: Contacts 


Amplex Mfg. Co., Div. ef Chrysler Corp 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Boating Co., Dept. 
B-2 Bound Brook, N. 

Gibson Electric Co., 8349 ice Ave., 
Pittsburgh 21, Pa. 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. 

Keystone Carbon Co., St. 

Mallory & Co., Inc., 
6, Ind. 

Moraine Products Div. of General Motors, 
Dayton, Ohio 

National Molded Products, Ine., St. Marys, 


Marys, Pa. 
P. R., Indianapolis 


Pa. 

Radio Cores, Inc., Dept. EM 852 
Tulley Ave., Oak Lawn, II. 

Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 

Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 4, Ohio 


S. 9540 






United States Spaahite Co., 1621 Holla: 
Saginaw, Mich 


POWDERS, METAL 
Handy 4. Harman, 82 Fulton, New Yor 


New a Zine Co., 
York 7, N. Y. (Brass, 


160 Front, Ne» 
and Zine) 


Bronze, 


POWER SUPPLY UNITS 


American Television & Radio Co, m 
Paul 1, Minn. 


Brush Development Co., 3405 Perkins Ave., 


Dept. EM7, Cleveland 14, Ohio. 
Electronic Devices, inc., 429 i2Ztn, Brow 
lyn 15, N. Y 


Electro Products Laboratories, 4501-yp 
Ravenswood Ave., Chicago 40, Ill. 

Fansteel Metallurgical, North Chicago, a 

Federal Telephone and Radio Corp., 
Passaic Ave., E. Newark, N. J. 

General Electric Co., Apparatus Sales Di: 
Schenectady 5, N. 

Mallory & Co., Inc., P. R., 
6, Ind. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass, 
Servomechanisms Inc., Post & sStewar 
Aves., Westbury, N. Y 
Superior Electric Co., 

Bristol, Conn 


Indianapolis 


‘83 Laurel &. 


PRESSES, HYDRAULIC 


Hannifin Corp 1149 S. Kilbourn Ave, 
Chicago 24, Tl. 
Stokes Machine Co., F. J., 5996 Tabdor 


Rd., Philadelphia 20, Pa 


PRESSES, MOLDING. See Molding Me 
chine. Plastics. 


PRINT MACHINES 


Bruning Co., Inc., Charles H., 125 North, 
Tsterboro, N. J. 
Peck & Harvey. 5749 N. Western Ave, 


Chicago 45, Til 


PULLEYS, V-TYPE. See Drives. V- 
Belt 

PUMPS 

Allis nee Mfg. Co., 937A 8, TOth, 


Milwaukee Wis. 
Fairbanks Mors se & Co., 
Ave., Chicago 5, 
Pesco Products Duv., 
24700 N. Miles Rd., Bedford, Ohio 
Robbins & Myers, Inc., Pump Ditv., 
Springfield 99. Ohio 
Robinson, Inc., Edward E., 95 Park Ave., 
Nutley 10, N. J. (Metering) 

Scintilla Magneto Div., Bendix Avisties 
Corp., Sidney, N. Y. (Diesel Fuel) 

Stokes Machine Co., F. J., 5996 Tabdor 
Ra.. Philadelphia 20, Pa. 

Tuthill Pump Co., 939 E. 95th, Chicago 19, 
Til, 


600 S. Michigan 
sorg-Warner Corp., 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 
Allis-Chalmers Mfg. Co., 937A 8. 10, 


Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales Corp., 1003 W. 
Van Buren, meeeee * 7, Til. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 

Micro Switch Div., Minneapolis- Honeywell 
Regulator Co., Freeport, Ill. . 

National Acme Co., 176 E. 11st, Cleve- 
land 8, Ohio 

Square D Co., 
waukee 12, Wis. 

Ward Leonard Electric Co.. 
Vernon, N. Y. 

Westinghouse Electric Corp., 
Pittsburgh 30, Pa 


4041 N. Richards, Mil- 


34 South, Mt 
P.O. Bor 868, 


PYROMETERS 


Assembly Products, Inc., 
Chagrin Falls 4, Ohio 

Bristol Co., 153 Bristol Rd., 
91, Conn 

Minneapolis - Honeywell 
Industrial wt —" 
Philadelphia > 

Servo Sone. of America, New Hyde Park, 
N. ¥. 

TAGliabue Instruments Div., Weston Elee- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

Thermo Electric Co., Dept. 


Main at Bell, 
Waterbury 


Regulator Co. 
Wayne Ave., 


N, Fairlawn 


REACTORS. See Transformers. 
RECORDERS, GRAPHIC 


(See Instruments). 


RECORDER COMPONENTS, MAGNETIC 


(See Instruments). 


RECTIFIERS, DRY METALLIC 
Acme Electric Corp., 358 Water, Cuba, 
LY 


Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, IIl. rt 

Belcon Rectifiers Div. of Bogue Electric 
Manufacturing Co., 60 Iowa Ave., Pater- 
son 3, N. J. (Selenium) 

Bradley Laboratories, Inc., 169 Columbus. 
New Haven 11, Conn. (Selenium & 
per Oxide) 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 209. 


ELECTRICAL MANUFACTURING 








t. 


y. 


ric 


ba, 


trie 
ter- 


pus, 


Eiecironie Devices, Inc., 429-12th 8t., 
Brooklyn 15, N. Y¥. (Selenium) 

Electronic Rectifiers, Inc., 2102 Spann 
Ave., Indianapolis 3, Ind. 
pansteel Metallurgical Corp., Rectifier 

Div., North Chicago, Ill. (Selenium) 

Federal Telephone & Radio. Corp., 199 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales D1 
Schenectady 5, N. Y. (Germanium Di- 
ode, Copper Oxide, Selenium) 

International Rectifier Corp., 6809 So. Vie 
toria Ave., Los Angeles 43, Cal. (Sele 

) 

paemationsl Resistance Co., 409 N. 
Broad, Philadelphia *. Pa 

Mallory Co., Inc., P. R., Indianapolis 6 
Ind, (Magnesium-Copper Sulphide) 

Radio Receptor Co., Inc., Seletron  & 
Germanium Div., 251 W. 19 St., New 
York 14, N. Y. (Germanium Diode, 
Selenium) oA , 

sarkes Tarzian, Inc., Rectifier Div., Dept. 

“M-4, 415 N. College Ave., Blooming- 
tan. sl Sompany, Homer City, Pa 

Syntron Company, ° , 

Westinghouse Electric Corp., P.O. Box 868. 
Pittsburgh 30, Pa. (Copper Oxide, Sele 
nium) 


RECTIFIERS, MERCURY ARC 


Allis-Chalmers Mfg. Co., 937A 8S. 70 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Sales Div 
Schenectady 5. N. Y. 

Radio Corporation of America, Dept. FR41, 
Harrison, N. J. 

Westinghouse Electric Corp., P.O. Box 86% 
Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostata. 
REGULATORS, VOLTAGE. See alse 


Transformers. Variable- Voltage. 


Acme Electric Corp 358 Water, Cuba, 
mn. ¥. 

Allis-Chalmers Mfg. Co., 937A 8S. 70. 
Milwaukee 1, Wis. 

Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y. 

Bogue Electric Manufacturing Co., 60 lows 
Ave.. Paterson 3. N. J 

Burlington Instrument Co., Dept. D-72. 
Burlington. Towa 

General Electric Co., Apparatus Sales Div 
Schenectady 5. N. ¥ 

Raytheon Mfg. Co., Equipment Sales Div.. 
Dept. 6470-EM, Waltham 54. Mass. 
R-B-M Division, Essex Wire Corp., Dep 
A-8. Loganport, Ind 

Sola Electric Co., 4633 W. 16, Chicage 
50, TIL 

Superior Electric Co., 83 Laurel St., 
Bristol, Conn 

Westinghouse Electric Corp., P.O. Box 868. 
Pittsburgh 30, Pa. 


RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. Michigan 
Ave., Elkhart, Ind. (Mercury) 

Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. 

Allis-Chalmers Mfg. Co., 937A 8S. 70 
Milwaukee 1. Wis. 

A'G'A Div. of Elastic Stop Nut Corp. of 
America, 1027 Newark Ave, Elizabeth 3, 
N. J 


American Relay & Controls Inc., 4919 
W. Flournoy, Chicago 44, Ill 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7. Ill 

Automatic Switch Co., 383 Lakeside Ave., 
Orange, N. J 

Barber-Colman Co.. Rockford, II. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, III. 

Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, Ill. 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn 

Durakool, Inc., Elkhart, Ind. (Mercury) 
Ebert Electronics Co., 185-09 Jamaica Ave., 
Hollis 7, N. ¥. (Mercury) 

Electrie Auto-Lite Co., Toledo 1. Ohio 
Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Five Star Co., 220 Mixville Rd., West 
Cheshire, Conn 

General Electric Co., Apparatus Sales Div., 
_ Schenectady 5, N. Y 

wma. 4538 W. Madison, Chicago 24 


Guardian Electric 1627-3. W 
Chicago 12, Ti. 

Haydon Co A. W., 232 North Elm, 
Waterbury 2 : 

Haydon Mfg. Co., Ine., 2532 Elm, Tor- 
Tington, Conn. 

Heinemann Electric Co., 
2, N. J. (Time delay) 

Leach Relay Co., 5915 Avalon Blvd., Los 
Angeles 3, Calif. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, INI. 

North Electric Mfg. Co., 1432 So. Market 
St., Galion, Ohio 

Phillips Control Corp., 84 West Jefferson, 
oliet, Tl 

Petter & Brumfield, Princeton. Indiana 

R-B-M Division, Essex Wire Corp., Dept. 
A-8, Logansport. Ind 


Walnut, 





99 Plum, Trenton 


Riverside Electrical Mfg. Ca, 1022) 
Michigan Ave., Dearborn, Mich. 

Signal Engineering & Mfg. Co., 154 W 
14th, New York 11, N. Y. 

Square D Co., 4051 N. Richards. Mil- 
waukee 12, Wis. 

Struthers-Dunn, Ine., 150 N, 13th, Phils- 
delphia 7, Pa. 

Ward Leonard Electric Co., 34 South 8t., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. (Time Delay) 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 

Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, Ill. 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Contactors; 
Switches. 


RESINS, INSULATING. See Varnishes, 
Compounds & Resins. 


RESISTANCE ALLOYS 


Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 


General Electric Co., Construction Mate- 
tials Div., Bridgeport 2, Conn. 


RESISTANCE WIRE. See Wire, Re- 
sistance. 


RESISTORS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Carborundum Co., Globar Div., Depe. 
EM 87-101, Niagara Falls, N. Y. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Cornell Electronics Corp., 40-33 Main Ave., 
Douglaston, N. “ 

Dale Products Inc., 2501-13th St., Colum- 
bus, Nebraska 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J. 

International Resistance Co., 409 N. 
Broad. Philadelphia, Pa. 

Keystone Carbon Co., St. Marys. Pa. 

Mallory & Co., Inc., P. R., Indianapolis 
&. Ind, 

Milwaukee Resistor Co.. 706 W. Virginia 
Ave., Milwaukee 4, Wis. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44. Til. 

Radio Corporation of America, Dept. FR41. 
Harrison, N. ; 

ae Inc., 5226 W. 26, Chicago 50, 
I. 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Square D Co., 4041 N. Richards, Mi! 
waukee 12, Wis. 

Stacknole Carbon Co., St. Marys, Pa. 

Tru-Ohm Products, Div. of Model En 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Il. 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 59° 
Frelinghuysen Ave., Newark 5, N. J. 
Wirt Co., 5231 Greene, (Germantown) 

Philadelphia 44, Pa. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. 
Carborundum Co., Globar Div., Dept 
EM 87-101, Niagara Falls, N. Y. 
Dale Products Inc., 2501-13th St., Colum 
bus, Nebraska 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New 
ark 5, N. J. 

ew & Co., Inec., P. R., Indianapolis 
y ne 

Milwaukee Resistor Co.. 706 W. Virginia 
Ave., Milwaukee 4, Wis 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, Tl. 

Regan Engineering Corp., 3800-22 No 
Hubbard St., Milwaukee 12, Wis 

Resistors, Inc., 5226 W. 26, Chicage 56, 
Tl 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Tru-Ohm Products Div. of Model En- 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, IIL 

Ward Leonard Electric Co., 34 South, 
Mount Vernon. N. Y. 

Wirt Co., 5231 Greene, 
Philadelphia 44, Pa. 


(Germantown) 


RHEOSTATS, INSTRUMENT and 
RADIO 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4. Wis. 

Amperite Co., 561 Broadway, New York 
12, N. ¥. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Dejur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N Y 

Fairchild Camera & Instrument Corp., 
7 Van Wyck Bilvd., Jamaica 1, 
N. _ 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 


To communicate with any manufacturer whose name apoeors 
in this issue, use READER INQUIRY FACILITY, page 209. 
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How To Save Up To 607 On Gear Costs! 


INGLE stampings are now successfully laminated 
and indexed to produce wider faces! Up to 60% sav- 
ings in gear costs are possible by this method. These 

wide faced Stamped Gears run smoothly and efficient- 
ly. Surpassing skill and precision in tooling, stamping 
and assembling assures their uniform accuracy. We 
stamp gears of any kind, from any material. Stock dies 
are here for about every purpose. You’ll like this better 
Stamped Gear service. It will save time and money for 
you, too! 


SEND FOR samples, ideas, suggestions, and low cost esti- 
mates. Write or phone us today! 


SHWE GEARS by 


WINZELER MFG. & TOOL CO. 


1716 WEST ARCADE PLACE © CHICAGO 12, ILLINOIS 
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Fast Heat—high efficiency 
LOW COST! 


STILL-MAN HEATERS are used in 
nationally advertised electrical appli- 
ances. Types available for casting into 
aluminum plates and for immersion 
heating of oil, water, air and chemical 
solutions. Made with copper, cold rolled 
steel or stainless steel sheaths. 





INVESTIGATE NOW! IT PAYS! 








THE STILL-MAN COMPANY 
429 East 164 Street * JErome 7-8300 ¢ New York 56 N Y 
Heating Elements and Heat Contrc Specialists 





MAMCO 


QUALITY BUILT 
COILS 





If your product calls for a coil application, call for 
MAMCO quality built coils. Our engineers will build 
MAMCO coils to your specifications. Guaranteed qual- 
ity throughout. Write today. Send prints or description 
of product for prices. 


lag aT 1G Cea 
RACINE, WISCONSIN 
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IS THE TORQ 
SYNCROSNAP SWITCH 


Simple in design. Sturdy in construction. No wear- 
ing nor frictional parts. Positive action. Extremely 
sensitive to speed change. Unaffected by motor 
age or number of starts and stops. We invite 
manufacturers of fractional horsepower motors 
to test this Syncrosnap switch on their designs. 


TORQ 


ENGINEERED PRODUCTS, 
BEDFORD, OHIO 


INC. 


METAL 


eae IDENTIFICATION 


WS 


DESCRIPTION 


For marking cables, 


leads, and 
bundling groups 


of wires! 


e Easy to apply 


e Aluminum, Steel, Brass or Zinc 


Big Variety 

All Styles and sizes 

For  aircraft—radio—tele 
phone—Motor and generator 
manufacturers—etc. 


Free samples and literature 
upon request 


National Band & Tag Co. 


Dept. 9-533, NEWPORT, KY. 


ELECTRICAL 


ee E 


Bobbin, spool, form, layer, interleaved, inter- 
woven types. Made of any material, any finish, 
for any application. 


Send blue-prints and specifications for prompt quotation. 


THE FIVE STAR COMPANY 
PLANTS PLACE 
PLANTSVILLE, CONN. 


Mallory & Co., Inc., 


6, Ind. 
Ohmite Mfg. Co., 
44, Til. 


P. R., Indianapolis 
4905 Flournoy, 


Rex Rheostat Co., Baldwin, N. Y. 

Tru-Ohm Products Div. of Model En- 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, IIL. 

Ward Leonard Electric Co., 34 South St., 
Mount Vernon, N. Y. 
Wirt Co., 5231 Greene, 
Philadelphia 44, Pa. 


Chicago 


(Germantown) 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley So., 1316 S. Second, Mil- 
waukee 4, Wis. 
DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hardwick, pape. Inc., 


ark 5, N 
Nationa] Electric Controller Co., 5309 
Chicago 40, Tl. 


Ravenswood Ave., 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, Tl 

Rex Rheostat Co., Baldwin. N. Y. 

Superior Electric Co.. 83 Laurel St., 
Bristol, Conn. (Light Dimming) 

Tru-Ohm Products Div. of Model En- 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 1s. TL. 

Ward Leonard Electric Co., 34 South St., 
Mount Vernon. N. Y 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


40 Hermon, New- 


RINGS, COLLECTOR 


ae & Co., Inc., 113 Astor, Newark 5, 
. (Precious Metal) 

wieces Tec Corp.. So. Hackensack. N. J 

General Plate Div., Metals & Controls 
Corp., 48 Forest, "Attleboro, Mass. 
(Precious Metal) 

Improved Seamless Wire Co., Inc., 775 
Eddy. Providence 5. R. I. 

<< ~e Corp. of America, Blacksburg, 


Tolerio Standard Commutator Co., 1111 
Beehler. Owosso, Mich. 

Trinle “‘M’’ Electronents Div., Midwest 
Moldine & Mfg. Co.. 4630 W. Fullerton 
Ave., Chicago 39, Il. 

Wesche Electric Co., B. A., 1622 28 Vine, 
Cincinnati, Ohio 

Wilson Co.. The H. A., 105 Chestnut St., 
Newark 5, N. J. 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol. Conn. 

Curahoga Spring Co., 10251 Berea Rd., 
Cleveland 2. Ohio 

Garrett Co.. Inc.. George K., Tioga & D. 
Philadelphia 24, Pa. 

National Lock Washer Co.. Newark 5. N. J 

T. S. Gasket Co.. Camden 1, N. J 

Waldes Kohinoor, Inc., 47-16 Austel Place, 
Dept. EM-074, Long Island City, N. Y. 


RIVET SETTING MACHINES 


Chicago Rivet & Machine (Co., 
Jackson Bivd., Rellwood, Tl 

Hanna Engineering Works, 
Ave.. Chicago 22, TI. 

High Speed Hammer Co., Inc., 312 Norton 
Rochester 5, N. Y¥ 

Milford Rivet & Machine Co.. The, 853 
Bridgeport Ave., Milford, Conn. 


9609 W 
1766 Elstor 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


RUBBER and RUBBER PRODUCTS 


American Hard pee Co., 11 Mercer, 
New York 13 oo 

Asbestos Textile’ Div. Raybestos-Man- 
hattan, Inc., Manheim, Pa. 

Auburn Manufacturing Co., 308 Stack, 
Middletown, Conn. 

Chicago Rawhide Mfg. Co., 
1267 Elston Ave., 

Dow Corning Corp 
land, Mich 

Garlock Packing Co., Palmyra. N. Y. 

General Electric Co., Chemical Div, 8-11, 
1 Plastics Ave.. Pittsfield, Mass. 

Lavelle Rubber Co., 424 N. Wood, Chi- 
cago 22, Ill. 

Tard Mfg. Co., Erie, Pa. 

Minnesota Rubber and Gasket Co., 2630 
Wooddale Ave.. Minneapolis 16, Minn 

U.S. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 

Van Cleef Bros., Inc., 7800 
Ave., Chicago 19, Ill. 


Sirvene Div., 
Chicago 22. Til 
Dept. AE-20, Mid- 


(Silicone) 


Woodlawn 


SAWS, COMMUTATOR. See Commutator 
Saws and Slotters. 


SCREEN ROOMS 


Ace Engineering 
3644 N. 


& Machine Co., Inc., 
Lawrence, Philadelphia 40, Pa. 


SCREW DRIVERS, 
Tools, Portable. 


PORTABLE. See 


SCREW-DRIVING MACHINES 


Keller Tool Co., 


Grand Haven, 
(Pneumatic) 


Mich 


SCREW MACHINE PRODUCTS. (See 
alse Fibre; Plastics.) 


Aluminum Co. of America, 1899F Gulf 
Bldg., Pittsburgh 19, Pa. 

Allmetal Screw Products Co., Ine., 383 
Greene, New York 13, N. Y. 


Blake & Johnson, Waterville 48, Conn. 
Bristol Co., The, 153 Bristol Rd., Water- 


bury 20, Conn. 
Dept. EM 253, 


Chase Brass & Copper Co., 
Waterbury 20, Conn. 

Master Appliance Mfg. Co., Fourth @ 
Ontario, Racine, Wis. 
Milford Rivet & Machine Co., am. 858 

Bridgeport Ave., Milford, Con 
National Acme Co., 176 E. 13st. “Cleve- 
land &, Ohio 
Star Stainless Screw Co., 22 


Paterson 2, 


4 Union Ave,, 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes and Com- 
pounds. 


SEALS and TERMINALS, HERMETIC 


Fusite Corp., 6028 Fernview Ave., Cin- 
cinnati 13. Ohio 
General Electric Co.. Apparatus Sales Diy., 
Schenectady, N. Y. (Glaes Bushings) 
Heldor Mfg. Co.. Div. of Heldor Bushing 

Terminal (Co., Inc., 225 Belleville 
Ave., Bloomfield, N._ J. 

Hermaseal Co., Inc., Elkhart 15, Ind, 

Stupakoff Ceramic Mfg. Co.. Latrohe, Ps. 


SEALS. MECHANICAL 
(ROTARY SHAFT) 


Crane Packing Co., 
Chicago 18, TI. 
Jarlock Packing Co., Palmyra, N. Y. 


1800 Cuyler Ave, , 


SEALS, OIL and GREASE 


Chicago Rawhide Mfg. Co., 
1267 Elston Ave., Chicago 22 

Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7. Ill. 

Jarlock Packing Co., Palmyra. N. Y. 

Gits Bros. Mfg. Co.. 1840 S. Kilbourne 
Ave., Chicago 23, Ill 

Syntron Co.. Homer City Pa 

uo. @ Jasket Co., Camden 1, 


nr Div., 


N. J. 


SELENIUM RECTIFIERS. See Rectifiers, 
Dry Metallic. 


SHAFTS, FLEXIBLE 


U. S. Gasket Co., Camden 1, N. J. 


SHEAVES. See Drives, V-Beit. 


SHEETS, ELECTRICAL. See Steel, Elee 
trical. 


SHIELDING, ELECTRONIC 


Metal Textile Corn 649 FE. First St, 
Roselle, N. J. (Knitted Metallic Strips, 
Gaskets, et 


SIGNAL DEVICES 


Signal Engineering & Mfg. Co., 154 W. 
14, New York 11, N. Y. 


LIGHT ASSEMBLIES. See 
Pilots and Indicator 


SIGNAL 
Lights 


SILICONES 


Auburn Manufacturing Co., 
Middletown, Conn. 

Continental- Diamond 
13, Del. 

Dow Corning Co., 
Mich. 

Formica Co., 4614 Spring Grove Ave., 
Cincinnati 32, Ohio 

Garlock Packing Co., 

General Electric Co., 
1 Plastics Ave., Pittsfield 

Insulation Manufacturers Corp., 
Washington Blvd., Chicago 6, Ill. 

National Electric Coil Co., Columbus 16, 
Ohio. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J, 

Roth Rubber Co., 1856 S. 54 Ave., Chicago 
50, Ill. 

Taylor Fibre Co., Dept. EM-6, Norristown, 
Pa. 


308 Stack, 
Newark 
Midland, 


Fibre Co., 
Dept. AE-20, 


Palmyra, N. Y. 
Chemical Div., 8-11, 
Mass 


ner 


SILVER and SILVER nn oh (See also 
Contacts and Contact Points.) 
For Solder, see Brazing Alloys, Silver 


Baker & Co., Inc., 113 Astor, Newark 5, 
N 


N. J. 
Brainin Co., C. S., 318 Washington, Mt 
Vernon, N. Y. e 
Fansteel Metallurgical Corp., North Chi- 
Ill. 


cago, 
General Plate Div., Metals and Controls 
Attleboro, Mass. 


Corp., 48 Forest 

Graphite Metallizing Corp., 1059 Neppet- 
han Ave., Yonkers 3, N. ss ork 

Handy x Harman, 92° Fulton, New ¥ 
38, 


Improved Seamless Wire Co., Ine., 15 


Eddy, Providence 5, R. I. 

Mallory & Co., Inc., P. B., Indianapolis 

Ney ca, J. M., 371 Elm, Hartford lL 
Conn. 


SLEEVE BEARINGS. See Bearings ané 
Bushings. 


SLEEVING and TAPE, ASBESTOS 
Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. z 
Garlock Packing Co., Palmyra, N.Y. 
Insulation Manufacturers Corp., 565 
Washington Blvd., Chicago 6, IL 


— 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 209. 


ELECTRICAL MANUFACTURING 








Johns-Manville, Box 290, New York 16, National Acme Co., 176 E. 13l1st, Cleve- 
n. Y. iand 8, Ohio 
Mitehell- Rand Insulation Co., Inc., 61 Phillips Control Corp., 84 W. Jefferson, 





Murray, New York 7, | Se A Joliet, Ill. 
National Electric Coil Co., Columbus 16, Pickering & Co., Inc., Oceanside, Long 
Ohio. island, N. ¥ 


R-B-M 'Diy., Essex Wire Corp., Dept 


A-8, Logansport, Ind. 
ries. ores Tubing Scully Machine Co., Bridgeport, Conn. 


Soreng Mfg. Corp... Dept. M-28, 9555 
SLIDE RULES, CALCULATING 


Eden Ave., Schiller Park, Il. 
Struthers Dunn, Inc., 150 N. 13th, Phila- 
Keuffel & Esser Co., Hoboken, N. J. 


delphia 7, Pa. 
West Coast Electrical Mfg. Corp., 10006 


LOT INSULATION. See Fabrics, Insul- 5: Main, Los Angeles 3, Calif. 


ating; Mica; Paper, Insulating, Tubing 

& Sheving, Braided Fabric. SPEED INDICATORS. See Tachometers 

gLOTTERS, MICA. See Commutator, Saws 
and Slotters. 


gOCKETS and ADAPTERS, RADIO. See 
Plugs and Receptacles. 


SPEED REDUCERS 
(For Motorized Units, See Motors.) 


Allis-Chalmers Mfg. Co., 937A 8S. 170 
Milwaukee 1, Wis. 

Dynamatic Corp., Sub. of Eaton Mfg. Co., 

gOCKETS and RECEPTACLES, LAMP Kenosha, Wis. - 

Aror-Hart & Hegeman Electric Co., 103 Geperal Electric Co., Apparatus Seles Div. 

Hawthorn, Hartford 6, Conn. Ohio G c 4958 E. 179. Clevel 0 

Automatic a Sales > 1033 W. oa oe See » Cleveland 1 

Van Buren, Chicago 7, f yet. ; ~ 3 

Dial Light Co. of America, 900 Broad- “ae. Ine., 12 Eaton, Springville, 

way, New York 3, N. Y. — = | 

General ones eereieestion Mate- 

rials Div., Bridgeport 2, Conn. | 

Kulks Electric Co., Dept. T, 30 South, SPRINGS, COIL and FLAT 

Mt. Vernon, N. Y. American Steel & Wire Co., Div., U. 8. 

Pass & Seymour. Inc., Solvay Station, Steel Co., Rockefeller Bldg., Cleveland 

Syracuse 9, N. Y. 13, Ohio. 
Rodale Mfg. Co., inc., Emmaus, Pa. Associated Spring Corp., Bristol, Conn. | 
Glater Electric & Mfg. Co., Inc., 56 Street Barnes Co., Wallace (Div. Associated 
& 37th Ave., Woodside, N. Y. Spring Corp.), Bristol, Conn. 

U. 8S. Gasket Co Camden 1, N. J. Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 40300 Plymouth Rd. Ply- 
mouth, Mich. 

@OCKETS, FLUORESCENT. See Fluo- Blake & Johnson, Waterville 48, Conn 

rescent Lamp Auxiliaries. Cuyahoga Spring Co., 10251 Berea Rd., 
oa ae 2. Ohio. af 
« «& Ss 2 FE 

WCKETS, VACUUM TUBE on Gm ta 

Mycalex Corporation of America, 30 Rocke- Dunbar Bros. Co., Div. Associated Spring 

feller Plaza, New York 20, N. Y. Corp., Bristol, Conn, 

U. 8. Gasket Co., Camden 1, N. J. Garrett Co. Inc., George K., Tioga & D 
Phila. 34, Pa. 

SOCKET SCREW KEYS and Gibson Co., William D. (Div. Associated 

WRENCHES Spring Corp.), 1800 Clybourn Ave... 


" Chicago 14, Il. 
Bristol Co., 153 Bristol Rd., Waterbury Gibson Electric Co., 8349 Frankstown Ave. 


. Pittsburgh 21, Pa. 
Standard Pressed Steel Co., Box 504 Illinois Coil S$ 
° Spring Co., 2100 N. Major 
Jenkintown 9, Pa. Ave., Chicago 39, Ill. 
Lewis Series & eo 2646 W. Nortb 
Ave., icago 47, Il. 
HEEET SCREWS. Geo Fastenme. Mid-West Spring Mfg. Co., 4632 South 
Western Ave., Chicago, III. 
SOLDERING COMPOUNDS Ohio Div., Associated Spring corp., 1712 
(Fluxes, Paste, Liquid, Salts, ete.) East First St., Dayton, Ohio. 
ley B rz Raymond Mfg. Co., Div. Associated Spring 
om ey Battery & Mfg. Co., North East, Corp., Corry, Pa.. 





a. 
General Electric Co., Chemical Div., 8-11, 
1 Plastics Ave., Pittsfield, Mass. 
Handy & Harman, 82 Fulton, New York STAINLESS STEEL. See Steel, Commer 
38, N. Y. cial Forms and Grades. 
— Electric Coil Co., Columbus 16, 
, STAMPINGS, METAL 


‘SOLDERING IRONS Alden Products Co., 117 North Main 
; . Brockton 64EM, Mass. 
American Electrical Heater Co., 6110 Cass Aluminum Goods Mfg. Co., Manitowoc. 
Ave,, Detroit 2, Mich, Wisc. 

Drake Electric Works, ine., 3656 Lincoln American Brass Co., Waterbury, Brass 
Ave., Chicago 13, Lil. Goods Branch, Waterbury 20. Conn. 
General Electric Co., Section E668-67, Auburn Manufacturing Co., 308 Stack, 

<a Sales Div., Schenectady 5, Middletown, Conn. 


» Se Barnes Co., Wallace (Div. Associated 
Hexacon Blectric Co., 177 W. Clay Ave., Spring Corp.), Bristol, Conn. 
Roselle Park, N. J 


Barnes-Gibson-Raymond Div., Associateo 
Ideal Industries, Inc., 1008 Park Ave., Spring Corp., 40300 Plymouth Rd., 
Sycamore, IIl. Plymouth, Mich. 
Stanley Tools, 183 Elm, New Britain, Conn. Bud Metal Products. Dept. EM., 2118 E. 
Vulcan Electric Co., Danvers 2, Mass. 55, Cleveland 3, Ohio 
Weller Electric Corp., 830 Packer, Easton, Chase Hrass & Copper Co., Dept. EM 
Pa. 252, Waterbury 20, .Conn. 

Dayton Rogers Mfg. Co., Minneapolis 7, 


Minn. 
Dudek & Bock Spring Mfg. Co., 2100 W. 
Fulton, Chicago 12, Ill. 


Dunbar Bros. Co. (Div. Associated Spring 
SOLDER PRE-FORMS. (Also See Brazing Corp.), Bristol, Conn. 


SOLDERLESS CONNECTORS. See Con 
Dectors, Wire & Cable 


Alloys, Silver) Electric Auto-Lite <n ene 1. Se. 
Handy & Hi : 2 Fults “o -,e- Federal Tool & Mfg. Co., 8 abamsa 
% NY arman, 82 Fulton, New York Ave., Minneapolis, Minn. 
Kester Solder Co., 4209 Wrightwood Ave., Garrett Co., Inc., George K., Tioga & D, 


Philadelphia. 34, Pa. 

Geuder, Paeschke & Frey Co., 1525 W. 
St. ro 2, en LS be ili 

) SOLDER, SELF-FLUXING Gibson Co., am D. (Div. Associate 

(For Silver Solders. See Brazing alloys) pte om. 1800 Clybourn Ave., 

Federated Metals Div.. American Smelt Heyman Mfg. Co., Kenilworth 1, N a 

: ing and Ketining Co., 120 B’way, N. ¥- Illinois Coil Spring Co., 2100 N. Major 
&. N.Y, Ave., Chicago 39, Ill. 

Joliet Wrought Washer Oe. Je m ai 
Lewis Spring g. be . Nor 
MLENOIDS Ave., Chicago 47, Ill. 
Allen Bradley (o., 1316 S. Second, Mil- Mid-West Spring Mfg. Co., 4632 South 

; Waukee 4, Wis. Western Ave., Chicago, ITIL. 

: Automatic Electric Sales Corp., 10383 W. Mohawk Mfg. Co., The, Middletown, Conn. 
Van Buren, Chicago 7, Ill. (Threaded) 

Automatic Switch Co., 383 Lakeside Ave., Ohio Div., Associated Spring Corp., 1712 
Orange. N. J East First St., Dayton, Ohio. 

Cannon Electric Development Co., Dept. Patton-MacGuyer Co., Dept. E, 17 Vir- 
H-118, 3209 Humboldt, Los Angeles 31, ginia Ave., Providence 5, R. I. : 
Calif. Raymond Mfg. Co. (Div. Associated Spring 

Comar Electric Co., 3349 W. Addison, — Corp.), Corry, Pa. 

Chicago 18, Ml. Reliance Div. Eaton Mfg. Co., Cleveland, 
eyer Industries, 3414 Milwaukee Ave., Ohio 
Chicago 41, Ml. Revere Copper & Brass, Inc., 230 Park 
Pie Auto-Lite Co., Toledo 1, Ohio Ave., New York 17, N. Y. 
4 ve Star Co., 220 Mixville Rd., West Shakeproof, Inc., 2501 Keeler Ave., Chi- 
Cheshire, Conn cago 39, Ill. 
eral Electric Co., Apparatus Sales Div.. United-Carr Fastener Corp., Cambridge 
Schenectady 5, N. Y. 42, Mass. 
Guardian Electric, 1627-E, W. Walnut, Wenco Mfg. Co., 1136 West Hubbard 
/ 8t., Chicago 12, Ill. Chicago 22, Ii. z 
Leland, G. H., Inc., 111 Webster, Dayton Winzeler Mfg. & Tool Co., 1716 West 
2, Ohio. Arcade Pl., Chicago 12, Il 

y. Master Appliance Mfg. Co., Fourth & Wrought Washer Mfg. Co., 2200 So. Bay 
Ontario, Racine, Wis. Milwaukee 7, Wis. 


a 


Chicago 39, IL 


\. 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 209. 
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MAGNA BIT 
HOLDER 


NEI 






Hand starting or pre-positioning screws 
in assembly operations is no longer necessary ; 
a high energy permanent magnet in bit chuck 
sy holds the bit and energizes it with 10 times 
the “pull” to hold the screw firmly on bit. 
Labor costs are cut. 
Reduces bit costs through the use of super 
hard, low-cost interchangeable insert bits. 
Reduces bit wear and replacement since the 
energized bit seats itself positively in the screw 
slot or recess. 



















Bit holders available for all makes of power and 
L spiral drivers. Also super hardened tool steel in- 
; i sert bits for all types and sizes of screws. 


Permanently Magnetic Magna-Tip Hand 
| Screw Drivers . . . bits for all types and 
sizes of screws 

and Magna-Tip Hex Drivers for hex 
head screws 
U. S. Patent No. 2,550,775 


Write for folder 80-E, information and prices: 


ECs eel te 


Buffalo 3, N. Y. 


779 Washington St. 


OUR 
GEOGRAPHICAL 
LOCATION 
MEANS 


QUICK 
SERVICE 


Write for samples 


—I RUNZEL CORD & WIRE CO. 


4723-31 MONTROSE AVENUE, CHICAGO 4) 









Attn: RELAY 
MANUFACTURERS 


Eliminate (Hot-Spot) burn- 
outs of your coils. Use Ac- 
curate Asbestos Tubing made 
with Johns-Manville Quinterra and Quinorgo. Sizes ranging from 1% 1.D. 


to 4” 1.D 
ACCURATE PAPER TUBE CO. 


804 N. Peoria St. Chicago 22, Ill. 
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FINE PITCH 
BEVEL GEARS? 






































Experience and skill are heavy factors in correctly pro- 
ducing fine pitch straight bevel gears. Teeth with proper 
bearing — minimum runout — accuracy of form and bevel — 
all of these involve special experience which Beaver Gear 
Engineers have gained in developing straight bevels up to 
64 D.P., and finer in some cases. Highly specialized pro- 
duction methods and inspection equipment insure gears 
made to exact specifications. 






































For assistance with your problems on straight bevel gears, 
write or phone us for recommendations. No obligation 
of course. 
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1035 PARMELE ST. ROCKFORD, ILLINOIS 






































FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every 














need! 












































































































































KRUEGER & HUDEPOHL 


WALSH BUILDING CINCINNATI 2, OHIO 
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STAMPINGS, NON-METALLIC 


Auburn Manufacturing Co., 308 Stack, 
Middletown, Conn. 
ao ~ ame Fibre Co., Newark 
e 


Federal Tool & Mfg. Co., 3609 Alabama 
Ave., Minneapolis, Minn. 

Richardson Co., 2799 Lake St.. Melrose 
Park, Lil. 

STARTERS, FLUORESCENT 


See Fluorescent Lamp Auxiliaries 


STARTERS, 
Motor; Push 


MOTOR. 
Button 


See Controllers 
Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades 
Alloy (A) 
Bars (B) 
Carbon (Cc) 
Coated (D) 
Sheets and strips (S) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (O) 
Tubing (T) 
(See also Steel, Electrical) 

Allegheny Ludlum Steel Corp Dept 
M-32, Henry W. Oliver Building, Pitts 
burgh 22, Pa. (NS) 

American Steel & Wire Co., Div., U. 8S 
Steel Co., Rockefeller Bldg., Cleveland 
13, Ohio. 

Avon Tube Division, Higbie Mfg. Co., 
Rochester, Mich, (T) 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. (S-CO) 


(Spring) 
Columbia Steel Co., San Francisco, Calif 
Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. (Stainless Steel Wire) 


Eaton Mfg. Co., Reliance Div., Massil- 
lon, Ohio. 

National Tube Co., Pittsburgh, Pa. 

Revere Brass & Copper Inc., 230 Park, 


New York 17, N. Y. (T) 
Roebling’s Sons Co., John A., Trenton 2, 
N. J. 


Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. (ABCDENST) 

Sharon Steel Corp., Sharon Pa 
(ACDENST) 

Superior Steel Corp., Carnegie, Pa. 
(ADNS) (Spring) 


Tennessee Coal, Iron & Railroad Co., 


_ Birmingham, Ala. 


S. Steel Co.. 2109 Carnegie Bidg., 
‘Pittsburgh 20. Pa. (S-ACDN) (T-ACN) 
Van Huffel Tube Corp., Warren, Ohio (T) 

STEEL, ELECTRICAL (Silicon) 

Sheets and Strips. 

Allegheny Ludlum_ Steel Corp Dept 
M-32, Henry W. Oliver Building, Pitts 
burgh 22. Pa 

U. 8S. Steel Co 2109 eee Bldg... 


Pittsburgh 30, ‘Pa. (B-A 


STRAIN 
Clamps, 


RELIEFS. 
Strain Relief. 


See Grips and 


STRIPPERS, WIRE 

Artos Engrg. Co., 2741 S. 
kee 46. Wis. 

Eraser Co. Inc., The Rush Wire Stripper 
Div., 104 S. State, Syracuse 2, N. Y. 

High Speed Hammer Co., Inc., 313 Norton, 


Rochester 5, N 
Ideal Industries, 1008 Park Ave., 
The 0 Co., 


Sycamore, Il. 
Rush Wire Stripper Div., 
Inc., 106 .. State, Syracuse 2, N 
Wenco Mfg. Co., 1136 West Hubbard, Chi- 
cago 22, Ill. 
Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland 12, Ohio 


28th, Milwau- 


Inc., 


STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal. 


STRIPS, BLOCKS 
TERMINAL 


Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 


and BOARDS, 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Burndy Engineering Co., Inc., Norwalk, 
Conn, 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Curtis Development & Mfg. Co., 3222 N. 


33rd, Milwaukee 16, Wis. 
Federal Telephone and Radio Corp., 
Kingsland Rd., Clifton, N. J. 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. +. 


100 


Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago ‘24, Ill. 
Kulka Electric Co., Dept. T, 30 South, 


Mt. Vernon, N. Y. 


Mycalex Corporation of America, 30 
Rockefeller Plaza, New York 20, N. Y 

Soreng Mfg. Corp., Dept. M-28, 95°F5 
Eden Ave., Schiller Park, I1] 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. 

U. S. Gasket Co., Camden 1, N. J. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap- Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 209. 





Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Mutiple) (M 
Jack, Key and Lever (N 
Panel (O) 


Push Button Snap 


(Toggle Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Cord (Snap) (T) 
Coaxial (U) 





(See also Circuit 
ton Stations; 
Timers) 


Breakers, Push But 
Controllers, Motor; Relays 





Adams 
Allen-Bradley Co., 
waukee 4, Wis. 
Allied Control Co., 
New York 21, N. Y. 
Allis-Chalmers Mfg Co., 


& Westlake Co., Elkhart, Ind. 

1316 S. Second, Mil 
(ACEFJPR) 

Inc., 2 East End Ave., 
(CDGHR) 


937A S. 70, Mil 
waukee 1, Wis. (RS) 
American General ek: Corp., 2060 
Bronx, New York 60, N. 
American Relay & Controls ag 4919 W. 
Flournoy, Chicago 44, Ill, (N) 
Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 
(ACDHKMPRT) 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7. Ul. (HLNR) 
Automatic Switch Co., 383 Lakeside Ave., 

Orange, N. J. (CHR) 
Cherry-Channer Corp., 1488 Skokie Blvd., 


Highland Park, Ill. (B) 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (HNR) 

Comar Electric Co., 3349 W. Addison, Chi 
cago 18, Ill. (N) 

Cramer Co., Inc., R, W., Box 8, Center 
brook, Conn (G) 

Durakool, Inc., Elkhart, Ind. (D) 


aan wget Corp., 202-20th, Moline 1 

. (G) 

Electro Switch Corp., 167 King Ave., Wey 
mouth 88, Mass. (HOS) 

Fasco Industries, Inc., 100 
Rochester 2, N. Y. (EJ) 
Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. (NS) 
—_— Inc., 17 Pleasant, Ashland, Mass 

(F) 

Ferro Electric Products, Inc., Sub. of Ferre 
Corp.. Kirkdale. Ill. (M) 

Furnas Electric Co 1024 McKee, Ba- 
tavia, Ill. (ABCEFLO) 

General Electric Co. .Section 856-70, A 
paratus Sales Div., Schenectady 5, N 
(ABCDEFGHJKMNOPRST) 

one. 4538 W. Madison, Chicago 24, Ill 
(PS) 


Augusta 


Guardian Electric, 1627-3, W. Walnut 
St., Chicago 12, Ill. (CFGHN) 

Haydon Mfg. Co., Inc., 2532 Elm, Tor- 
rington, Conn. (G) 

—— Electric Co., 99 Plum, Trenton. 
N (0) 

Leland, CG. H., Inc., 111 Webster, Daytus 


Ohio 
Malloy & Co., Inc., P. R., Indianapolis 6, 


Ind. (GNPS) 
Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. (KP) 


Mechanical Industries Production Co., 211 
Ash, Akron 3, Ohio. 
Mercoid Corp., 4227 W. Belmont Ave.. 
Chicago 41, Ill. (ABCDEFJ) 
Micro-Switch Div., Minneapolis-Honeywel) 
Regulator Co., Freeport, Ml. 
(BDFLOPS) 


Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne ‘Ave., 
Philadelphia 44, Pa. (D) 

National Acme Co., 176 E. Cleve- 
land 8. Ohio (BP) 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, Til. (8S) 

Pass & Seymour, Inc., Solvay 
Syracuse 9, N. Y. 

Pneu-Trol Devices, Inc., 1322 N. 
Chicago 51, Ill. (G) 

R-B-M Div., Essex Wire Corp., Dept 
A-8, Logansport, Ind 

Rhodes, Inc., M. H., Hartford, Conn. (G) 

Robertshaw Thermostat Div., Robertshaw. 
Fulton Controls Co., Youngswood, Pa. 


M) 
Rodale Mfg. Co., Inc., Emmaus, Pa. (B) 
Sessions Clock Co., The. Tyniswitch Div., 
(BGOP) 
56th 


131st., 


Station, 


Keating. 


Forrestville, Conn. 


Slater Electric & Mfg. Co., Inc.. 
St. & 37th Ave., Woodside, N. Y. (P) 


Soreng Mfg. Corp Dept. M-28, 9555 
Eden Ave Schiller Park. Til 

Spencer Thermostat Div. of Metals & Con- 
trols Corp.. 108 Forest, Attleboro Mass. 
(EF) 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St. Marys, Pa 
(P) 

Struthers-Dunn, Inc., 150 N. 13th, Phil- 


adelphia 7, Pa 


Telechron Dept., General Electric Co., 37 


Union St., Ashland, Mass. (G) 
Thompson Products, Ine., Electronics 
Div.. 2169 Clarkwood Rd., Cleveland 
8. Ohio (U) 
Tuttle & Kift, Inc., 1823 N. Monitor Ave. 
Chicago 39. Ill. (M) s 
Ulanet Co., George, 418 Market, Newark 5. 
N. J. (FG) 
Unimax Switch Div., The W. L. Maxsor 


N. ¥ 


Corn.. 460 West 34, New York 1, 
(BEP) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CGHOR) 

Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa. »ABCDEFGH- 
OPRS) 

Wirt Co., 5231 Greene, Germantown 44, 
Pa. (P) 

Zenith Electric Co., 152 W. Walter, Chi- 
cago 10, Ill. (HR) 
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TACHOMETERS Bristol | Co., 153 Bristol Rd., Waterbury 
Bristol Co., 153 Bristol Rd., Waterbury 20, 20, Conn 


Conn — Electric Ce» guserutes Sales Div. 
mn "Schenectady 8, N.Y. NOW— IMMEDIATE DELIVERY 
vanes Sy ae 1962 N. Buffman, Mil Hoskins Mfg. Co., 4445 Lawton Ave., De 
Electric Auto-Lite Co., Toledo 1, Ohio. — 5. 


General Electric Co., Apparatus Sales Minneapolis-Honeywell Regulator Co., In 


on stock models of 





; 2. + dustrial Division, 4466 Wayne Ave. 
an See 5. mS wat hve Philadelphia 44, Pa. 
a ne., ** Rockbestos Products Corp., New Haven 4. a) & i | <7 @) f 
: p Ail. Conn. 
Jones a 436 Fairfield Ave, pagiiabue Instruments Div., Weston Elec 
Ballance Blcctric ‘& Engineering Co., 1054 rate —— ag ag 614 Freling 
A ae vuysen Ave., Newark 5, N. J. 
ee eet = — Electric Co., Dept. N. Fairlawn P 4 EC I SiO | POT E NTIO a :a 3 4 A 
, > con ce are N. J. A 
Weston Electrical Instrument Corp., 59! ae ae . ™ = = 
Frelinghuysen Ave., Newark 5, N. J. W ene ow Corp., P. O. Box 868 (both eta Turn and Single satlaa) 
TAGS, TERMINAL THERMOMETERS os : 
National Band & Tag Co., Dept. 9-533. Bristol Co., The, 153 Bristol Rd., Water- The demand for HELIPoT Precision Potentiometers to meet 
Newport, Ky. : bury 20,’ Conn. " the requirements of constantly expanding applications in the 
Natvar Corp., 207 Randolph Ave., Wood Electric Auto-Lite Co., Toledo 1, Ohio le —s dustry has be ig ee 7 ee aaa simpl 
bridge, N. Minneapolis - Honeywell Regulator Co. electronic industry has been so grea at our p ply 
a Wayne Ave., Phila- couldn't keep up. So some six months ago we stepped up our 
ro lurgical Corp., North Chi TAGliabue Instruments Div., Weston Elee- expansion program... doubled our plant space—trained addi- 
fanste etallurgica orp., Nor 9 s vreli , ; 5 ph ; ; 5 : 
oe ’ - in ees Oe tional personnel in our precision operations—and added many 
Mallory & Co., Inc., P. R. Indianapolis 6 Westen shoctrics} Instrument Cup, 598 new machines and testing facilities. 
n relinghuysen Ave., Newark 5, N. . : . 
, Today, HELIPOT capacity is approximately double that of 
TAPE, ADHESIVE and COIL See ; ; : 
FASTENING THERMOPLASTIC WIRE. See Wire ans OMY Six months ago... 
Armatrene Cork Co., 9507 Arch, Lancas- Cable, Insulated. VOLUME PRODUCTION ADVANCED ENGINEERING 
Industrial er ~-. Dept. 7S, New THERMOSTATIC BIMETALS >» We can give you immediate de- | > Our ae — have 
Brunswick, N. J. . li t stock models of ‘ been increased so that we can 
» Baker & Co., Inc., 113 Astor, N 5 Deere ee ; indi 
DWathington Bivd., Chicago 6, TN: J. i Seay HELIPOT single and multi-turn ; more promptly solve your indi- 
Minnesota Mining & Mfg Co., St. Paul Brainin Co., C. S., 318 Washington, Mt potentiometers when ordered in vidual potentiometer engineering 
6. Minn i Sere N.Y. : a reasonable quantities! problems. 
— ~~ ae a a ‘°° m S po Se eae ete ene OE > In large quantities of stock items > Special HELIPOTS to meet your 
Murray, New York 7, N. Y. . ¢ ' - ° ° ° 
patton’ tnbeneal Tanes. Dept. EMH — Stans M., 1608 Beard Ave., De we can make rapid initial de- ' engineering specifications can also 
Dept. of Bauer & Black. Div. of The roit 9, Mich. liveries and maintain volume de- \ be manufactured—in volume—to 
rend Xo, 222 W dams. Chicago 6, General Plate Div., Metal : ' . : 
i et Sees een ee Sey Corp , 18. Bane pa, livery schedules. ‘ meet your delivery requirements. 
Van Cleef Bros., Inc. 7800 Woodlawn Wilson Co., The H. A., 105 Chestnut St., P ; 
Ave., Chicago 19, Ill Newark 5. N. J. So whatever your need in precision potentiometers, bring 
your problem to HELIPoT and get the benefit of the unequalled 
TAPE, INSULATING. See Fabrics, In- oa 9 : : . ‘ eee: 
sulating: Sleeving and Tape, Asbestos iene iii i sits know-how,” advanced engineering and volume-production facil- 
7 = ° a ermos -" *4: sca ' 
Esoe, Driction and elise; Tape & “Snax, New Yon ©, 5. %. °° ities of the largest manufacturer of precision potentiometers. 
Barber-Colman Co., Rockford, I. HELIPot’s objective is to provide for you the same flexibility and 
TAPE. FRICTION d SPLICE Bristol Co., The, 153 Bristol Rd., Water- ss ae 
eeahaien. Stead = ‘ - poke ies eae. ae efficiency that you would expect from a division of your own 
nsulation anufacturers Corp., 565 fenwal, Inc., 17 Pleasant, Ashland, Mass ES . a cei : 
Washington Blvd., Chicago 6, Il. General Electric Co., Apparatus Sales Div. manufacturing operations. 
Irvington one & Insulator Co., Irving- FP cores my, Mo N. = Read pa Senkitind asi eee ‘a 
ton 11, N. J. inneapolis- Honeywe gulator bs end for descriptive literature 
aes Jonareiie. Box 290, New York 18 at ace ae ee on the HELIPOT potentiome- THE H e | i pot CORPORATION 
N. echanical Industries uction Co., ion! T ASADENA » CALIFORNIA 
Minnesota Mining & Mfg. Co., St. Paul # Ash, Akron 3, Ohio ters now in production ee 


Minn. Mercoid Corp., 4227 W. Belmont Ave. 
Mitchell-Rand Insulation Co., Ine., 51 Chicago 41, Ml. 


FIELD OFFICES: Boston, New York, Philadelphia, Rochester, Schenectady, Cleveland, 

Murray, New York 7, N. Y Robertshaw Thermostat Div., Robertshaw Detroit, Chicago, St. Louis, Los Angeles, Seattle, Dallas and Fort Myers, Florida. In 

National Electric Coil Co., Columbus 16 Fulton Controls Co., Youngswood, Pa. Canada: Cossor Ltd., Toronto and Halifax. Export Agents: Frathom Co., New York 18. 
Ohio Spencer Thermostat Div., Metals & Con 
Nkonite Co., Passaic, N. J. trols Corv., 108 Forest, Attleboro, Mass 


Polvken Industrial Tanes. Dept. EMH, Stevens Mfg. Co., Inc., Mansfield, Ohio 
Dept. of Bauer & Black, Div. of The sStill-Man Co., The, 429-33 E. 164, N. ¥ 
Kendall Co 222 W. Adams _  S&t., 56, N. Y. 

Chicago 6, Tll Therm-O-Disc, Inc., 127 Crouse, Mansfield 


U. S. Rubber (Co.. Rockefeller Center, Ohio 
New York 20, N. Y. Ulanet Co., George, 419 Market, Newark 
Van Cleef Bros.. Ine., 7800 Woodlawn 5. N. J. 
Ave., Chicago 19, Tl. Westinghouse Electric Corp., 180 Mercer ia 
St., Meadville, Pa. 


TAPE, MICA. See Mica 


resin” a Sea aie ce 1316 8. Second, Mil eT Assembly Costs 















in round, flat, oval, pan, and truss head 
types, either slotted or with Phillips recess, 
or they may be furnished with hexagon 
type heads. Finishes include bright steel, 


cago 10, Ill. 


TELEPHONES, SOUND POWERED 


Wheeler Insulated Wire Co., Inc.. Dtv 
Sperry Corp., 1102 FE. Aurora, Water 


TIME SWITCHES. See Switches. 


best tile Div., Raybestos-Manh Waukee 4, Wis. : 
— ee me fenhet — Co., Inc., R. W., Box 8, Center- Whataaane IE iS 
“ y yrook, Conn 
eas See Ca. Menu Dimco-Gray Co., 210 E. 6th, Dayton 2, y > 
du Pont de Nemours & Co., Inc., E. I Ohio. K 
Plastics Dept., 350 Fifth Ave., New “_ Signal Corp., 202—20th, Moline 1. i 7 
York 1, N. ¥ 
8 General Electric Co., A t i j * . ° 
nae Mentetnes Cap, SY “i as.nL 1 End tapping time and tap cost in 
: Vv . lf Hansen Mfg. Co., Inc., Princeton 3, Ind. | N 
ae Lee & Peer Se. Having Haydon Co., A. W., 232 North Elm, Water. sheet metal. Fa 
y: ».. 907 " ury 20, Conn. — . . . 
e's Randolph Ave., Wood = irasdon Mfg. Co., Inc., 2532 Elm, Tor- 2 Eliminate need for tapped inserts in plastics. Pad 
N Wood Finishing Co., E rington, Conn. ear 
Telieion Wat Wan see’ SGN india Timer Corp, 118 Batson Piace, {!  & Stop thread stripping and part damage. /# 
Polyken Industrial Tanes. Dent. EMH Ne 5, N. 3 : Pa 
Dent of Rauer & Blak, Div. of ‘The Square D Co. 4041 N. Richards, Mn 4 Simplify assembly in tight places. = 
Kendall Co. 222 W. Adams St..  stercoid Corp., 4227 W. Belmont Ave., Chi- | Riad msabeil ‘th unskilled hel 
Pyramid Plastics, Inc., 554F West Polk 080 41, Ill. : peed production with unskilled help. 
Chicago 7. 1. Ee Inc., 150 N. 13th, Phila i| 
7 : ri - " | ° ‘ 
U. S. Gasket Co., Camden 1, N. J. Telechron Dept., General Electric Co., 37 |j @ Pheoll tapping screws—Type A _Gimlet 
TAPE, MAGNETIC RECORDING Ward eS. 34 South, Mt. 4! Point; Type B Blunt Point; and Type C 
ee ee a Gudiaetnass Mise Ce: PO meee | | Taper Point—save assembly time. These 
TAPES, MEASURING Pittsburgh 30, Pa. ee or ‘ 1) case-hardened steel screws are available 
Keuffel & Esser Co., Hoboken, N. J. Zenith Electric Co., 152 W. Walton, Chi- 4 









bury 20, Conn TOOLS, PORTABLE ce nickel, cadmium, brass, zinc or 
TEMPERATURE CONTROLS ee eee oe Oe Se arkerized; nee bronze, etc., 
Soe ERR! ena D Jones —s Corp., 436 Fairfield Ave., “—— sesnmatt 
Stamford, i cn 
TERMINAL BLOCKS. See Strips. ca ta Genk ee. and E —- ee car 
TERMINALS ' ; a eneomati) ts i seciininn es ried in stock; Type aoe Other Pheoll Products 
- See Lugs and Terminals. aster ppliance Mfg. 0., ou : ; 
Ontario, Racine, Wis. are made to order. sk or ee Seren, ry 
TESTING INSTRUMENTS. See Instru- Scruggs Co, Loyd, 1022-32 N. Sixth, St. further details. pecial Screws and Bolts 
Mente AULS ° 0. 


Cap Screws, Machine Screw Nuts 
Wood Screws Thumb Screws 


Ryerson & Son, Inc., Joseph T., Chicago, 
nl Brass Washers 


THE a 
RMAL SWITCHES. See Switches. sianiey Tools, 183 Elm, New Britain, 





Conn. aia — cianamiatiaiai 
THERMOCOUPLES Syntron Co., Homer City, Pa. ™ ay P 
Raker & Co., Inc., 113 Astor, Newark 5, Thomas & Betts Co., Inc., 28 Butler, 
N. J 


Elizabeth 1. N. J. (Terminal Tools) 5700 


MANUFACTUKING COMPANY + “ChecQ"S0° tunes | 
© Industrial Fasteners and Holding Devices i MA 





To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 209. SCREWS © BOLTS © NUTS 
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@ Specialization is your best assurance 
of perfection. 














that’s 
that’s all we have made 





@ Resistors are our specialty 
all we make... 
for years. 




















@ Therefore, we feel we can reasonably 
claim a degree of perfection above aver- 
age standards, and a line of resistors 
that will go all-out in added service life 
and dependable ratings to protect the 
hard-earned reputation of your product. 












































@ And in selection— 

















Resistors by Resistors, Inc. are available 
in wire-wound types. . . fixed, adjustable, 
ferrule terminal, ribbon-on-edge, and 
others ... in ratings from 5 to 200 watts. 









































@ You'll find the name “Resistors, Inc.’’ on 
every unit... specify them by name. 






























































5234 WEST 26th STREET « CHICAGO 50, ILL. 


A Better Source of DC Power | 


LINE VOLTAGE OUTPUT: 
208-230 V. 500 AMPERES | 
3 Phase-60 Cycle 

































































ONLY $495.00 


























Magnesium-Copper Sulphide Rectifier 
POWER SUPPLY 


500 amperes variable 3 - 7 volts DC or 250 
amperes variable 6 - 14 volts DC. Line 208- 
230 volts, 3 phase, 60 cycle. Cabinet size 
7” x U7" « 4”. 


ONLY 



























































$495.00 

















— COMPLETE ENGINEERING SERVICE — 
ELECTRONIC RECTIFIERS, INC. 


2102 SPANN AVENUE INDIANAPOLIS 3, INDIANA 
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TRACING CLOTH, FILM and PAPER 


Arkwright Finishing Co., Industrial Trust 
Bldg., Providence, R. I 

Bruning Co., Inc., Charles, Dept. E-72, 
Teterboro, N. J. 

Eastman Kodak Co., Rocnester 4, N, Y. 

Keuffel & Esser Co., Hoboken, N. J. 


TRANSDUCERS, PRESSURE 


Bristol Co., The, 153 Bristol Rd., Water- 
bury 20, Conn, 

Pickering & Co., Inc., Oceanside, Long 
Island, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54. Mass. 
Servomechanisms Inc., Post & Stewart 

Aves., Westbury, N. Y. 


TRANSFER SWITCHES. See Switches. 


TRANSFORMER HOUSINGS. See Cabi- 
nets, Sheet Metal. 


TRANSFORMERS, FLUORESCENT 
—— See Fluorescent Lamp Aur- 
iliaries. 


TRANSFORMERS, INSTRUMENT 
CURRENT 


Acme Electric Corp., 358 Water, Cuba, 
N. ¥ 


Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, Ill. 

Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, Ill. 

Dano Electric Co., 93 Main. Winsted, 
Conn. 

Electran Mfg. Co., 1901 Clybourn Ave., 
Chicago 14, Ill. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Ferranti WPlectric, Inc., 30 Rockefdiler 
Plaza, New York 20, N. Y. 

Freed Transformer Co., Inc., 1730B Weir- 
field, Brooklyn (Ridgewood) 27, N. : 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. 

General Transformer Co., 18240 Harwood 
Ave., Homewood, Tl. 

Jefferson Electric Co., Bellwood, ITI. 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass. 
= Electric Co., 4633 W. 16, Chicago 50, 


Standard Transformer Co., Warren, Ohio. 

Standard Transformer Corp., 3570 Elston 
Ave., Chicago 18, III. 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 5938 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
Acme Electric Corp., 358 Water, Cuba, 
ie ¢ 


Allis-Chalmers Mfg. Co., 937A, 8S. 170, 
Milwaukee 1, Wis. 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, Il. 

Dano Electric Co., 93 Main, Winsted, 
Conn 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 14, IIL. 

Electran Mfg. Co., 1901 Claybourn Ave., 


Chicago 14, TIL. 
Ferranti Electric, Inc., 30 Rockefeller 
Inc., 1730B Weir- 


Plaza. New York 20, N. Y 

Freed Transformer Co., 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

General Transformer Co., 18240 Harwood 
Ave., Homewood, IIL 

Hevi Duty Electric Co., Milwaukee 1, 
Wisconsin 

Jefferson Electric Co., Bellwood, Tllinois 

Kenyon Transformer Co., Inc., 840 Barry, 
New York 59, N. Y. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Radio Corporation of America, Dept. FR41, 
Harrison, N. J. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass. 
o Electric Co., 4633 W. 16, Chicago 50, 

ll 


Standard Transformer Corp., 3570 Elston 
Ave., Chicago 18, Tl. 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 

Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, Conn. 


TRANSFORMERS, RADIO CIRCUIT 
Acme Electric Corp., 358 Water, Cuba, 


| ee F 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, Ill. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 41, TIL 

Electran Mfg. Co., 1901 Clybourn Ave., 
Chicago 14, TIl. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza. New York 20, N. Y. 

Freed Transformer Co., Inc., 1730B Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Electronics Div., 
Syracuse, N. Y. 

General Transformer Co., 18240 Harwood 
Ave., Homewood, Ill. 

Jefferson Electric Co., Bellwood, Ill. 





marle Ave., Trenton 3, N. 
Radio Corporation of America, Dept. FR41, 
Harrison, N. J. 
Radionic Transformer Co., 411 So. San- 
gaman, Chicago 7, Ill. 
Raytheon Mfg. Co., Equipment Sales Diy., 
Dept. 6470-EM, Waltham 54, Mass, 
Sola Electric Co., 4633 W. 16, Chicago 99, 


Nothelfer Winding Laban 11 Albe- 


ll. 
Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, Conn.. 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Acme Electric Corp., 358 Water, Cuba, 


N. Y¥. 

Eiectron Mfg. Co., 1901 Clybourn Ave,, 
Chicago 14, Ill. 

Freed ‘transformer Co., Inc., 1730B Weir. 
field, Brooklyn (Ridgewood) 27, N. Y, 

General Electric Co., Apparatus Sales Div,, 
Schenectady 5, N. Y. 

Hevi Duty Electric Co., Milwaukee 1, 
Wisconsin 

Jefferson Electric Co., Bellwood, Tl 
Raytheon Mfg. Co., Equipment Sales Div,, 
Dept. 6470-EM, Waltham 54, Mass. 

Standard Transformer Corp., 3570 Elston 
Ave.. Chicago 18, Ill. 

Superior Electric Co., 83 Laurel St., 
Bristol, Conn. 


TUBES, CATHODE RAY 


General Electric Co., Electronics Wept., 
Schenectady 5, N. Y. 

Radio Corporation of America, Dept. FR4l, 
Harrison, N. J. 

Waterman Products Co., Inc., Philadelphia 
25, Pa. 


TUBES, ELECTRON (industrial) 
Electrons, Inc., 127 Sussex Ave., Newark, 


Federai Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Electronics Div., 
Schenectady 5, N. ¥ 

Radio Corporation of America, Dept. FR4l, 
Herrison, N. J. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass. 
Westinghouse Electric Corp., P.O. Box 868, 

Pittsburgh 30, Pa. 


TUBES, METALLIZED 


Glass, Technical. 


GLASS. See 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING. BRASS, BRONZE and COP- 
PER. See Brass, Bronze and Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 20, Conn. 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

General Plate Div., Metals and Controls 
Corp 18 Forest, Attleboro, Mass. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. ¥ 

Revere Copper & Brass, Inc., 230 Park, 
New York 17, N. Y. 


TUBING, PAPER 


Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio 

ee eee Fibre Co., Newark 
13, Del. 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Tl. 


TUBING, SILVER. See Silver and Siiver- 
Alloys. 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin. 


Bentley, Harris Mfg. Co., Dept. M-8, 
Conshohocken, Pa, 

Brand & Co., Inc., William, North & 
Valley, Willimantic, Conn. 

Continentel-Diamend Fibre Co., Newark 
13, Del. 

Coening Gigs Works, Dept. EM-7, Cort 


ing, NM. %. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Mitchell-Rand Insulation Co., Inc., 5} 
Murray, New York 7, N. ° 

National Electric Coil Co., Columbus 16, 
Ohio ' 

Natvar Corp., 207 Randolph Ave., Wood" 
bridge, N. J. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Owens Corning Fiberglas Corp., Textile 
Products Div., Dept. 866, 16 E. 56tb 
St., New York 22, N. Y. 

Vesiee Sales Co., Inc., 309 N. Jay, Rome, 


Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


— 


To communicate with any manufacturer whose name appears 


in this issue, use READER INQUIRY FACILITY, page 209. 


ELECTRICAL MANUFACTURING 


—" 

































































































































TUBING and SLEEVING, Extruded 
Plastics. 

Brand & Co., Inc., 
Valley. Willimatic, 

Genera! Electric Co., 
1 Plastics Ave., 

Insulation Manufacturers Corp., 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv 
ington 11, N. J. 
Lavelle Rubber Co., 424 North Wood St. 
Chicago 22, I 

Mitchell- Rand Insulation Co., Inc., 5) 
Murray. New York 7, N. 

Natvar Corp., 207 Randolph Ave., Wood- 

Wood Finishing Co., Elec- 


bridge, N. J. 
Woodbridge, N.J 


New Jersey 
trical Insulation Dept., 

Commercial & Fos- 

Mass. 


Phalo Plastics Corp., 
Reading. Pa 


ter, Worcester, 
Monticello Ave., 


William, North @ 
Conn. 


Chemical Div., 8-11 
Pittstield, Mass. 
565 W 


Polymer Corp., ing. 
Rogan Brothers, 8027 N 


Skokie, Illinois 
Vartiex Sales Co., Inc., 309 N. Jay, Rome 
N.Y. 


TUBING, STEEL. See Steel, Commercial 
Grades and Forms. 


TUNGSTEN (See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


UNDERCUTTERS, 
Undercutters. 


MICA. See Mica 


VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes Electron. 
VALVES, MOTORIZED or SOLENOID 


OPERATED 


Automatic Switch Co., 
Orange. N. J 
Barber-Colman Co. 
General Electric Co., 
Schenectady 5. N. 
Hanna Engineering Works, 
Ave.. Chicago 22. III. 
Hannifin Corp 1149 8S. 
Chicago 24, Il. 
Mercoid Corp., 4227 W. 
Chicago 41. Tl. 
Minneapolis- Honeywell Revulator Co., In- 
dustrial Division. 4466 Wayne ‘Ave.. 
Philadelphia 44, Pa. 


383 Lakeside Ave., 


Rockford, Tl 
Apparatus Sales Div., 
Y 


1766 Elston 
Kilbourn Ave., 


Belmont Ave., 


Pneu-Trol Devices Inc., 1322 N. Keating, 
Chicago 51, 

Skinner Flectric “Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk, 
Conn 

Waterman Engineering Co., 721 Custer 


Ave., Evanston, TIl. 
Westinghouse Electric Corp., P.O. Box 868 
Pittsburgh 30, Pa. 


VARNISHED FABRICS. See Fabrics, In- 
sulating. 


VARNISHES. COMPOUNDS ana 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 
Bakelite Co., A Division of Trion > 


& Carbon Corp., Dept. DY-20, 30 
42nd, New York 17, N Y 
Brand & Co.. Inc., William, North & 


Valley. Willimantic, Conn. 

Dow Corning Corp., Dept. 
land, Mich 

du Pont de Nemours & Co., Inc., E. L., 
Finishes Dept.. Wilmington 98, Del 

Durez Plastics & Chemicals, Inc.. 1308 
Walck Road. North Tonawanda, N. Y. 

General Flectric Co.. Chemical Div. 8-11 
1 Plastics Ave.. Pittsfield. Mass. 

Wnsulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Tl. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1. N Y 
Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Ine., 5) 
Murray. New York 7, N. Y. 

= Electric Coil Co., Columbus 16, 

lo 

Westinghouse Electric Corp., Dept. 212, 
P.O. Rox 868, Pittsburgh 30. Pa. 

Zophar Mills, Inc.. 117 Twenty-Sixth, 

Brooklyn 32, N. Y¥ 


AE-20, Mid- 


VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


VARNISHES, INSULATING. 
nishes, Compounds and Resins. 


See Var- 


V-BELTS. See Drives, Belt. 


VIBRATORS 

American Television & Radio Co., St. Pau) 
1, Minn. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind, 


VOLTAGE REGULATORS. 


See Regulators, Voltage: 
Transformers, Variable Voltage. 


VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings and 
Bushings. 


WASHERS, FLAT. See Fasteners. 


WAXES AND COMPOUNDS 


Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. DY-20, 30 
42nd, New York 17, N. Y. 








Biwax Corp., 3445 Howard, Skokie, I) 

Dow Corning Corp., Dept. AE-20, Mid- 
land, Mich. 

General Electric Co., Chemical Div., 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., Schenectady 1, N.Y. 
Mitchell- Rand peoetanien Co., Ine., 651 
Murray, New York 7, N 
National Electric Coil’ Co., 

Ohio 
Zophar Mills, Inc., 117 Twenty-Sixth, 
Brooklyn 32, N. Y. 


=; 
Columbus 16, 


WEDGES AND PEGS, ARMATURE 


Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6. TLL. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Ine. 51 
Murray, New York 7, Y 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 


WELDING EQUIPMENT 


Erico Products Co., Inc., 
Place, Cleveland 3, Ohio 
General Electric Co,, Apparatus Sales Div., 

Schenectady 5, N. ¥. (Are) 
Revere Brass & Copper Inc., 230 Park, 
P.O. Boz 


New York 17. N. 
2025, Buffalo 5, N. Y. (Flexarc) 


2070 East 61 


Westinghouse Electric Corp., 


WHEELS, BLOWER 


Master Appliance Mfg. Co., 
tario, Racine, Wis. 


Fourth & On 


WIRE AND CABLE, BARE 


American Brass Co., Waterbury 20, Conn 

American Steel & Wire Co., Div., U. 8. 
Steel Co., Rockefeller Bldg., Cleveland 
13, Ohio. 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. 

Bristol Brass Corp., The, 

Chase Brass & Copper Co., 
Waterbury 20. Conn. 

Cornish _Wire Ce., Ine., 
York 7, N. Y. 

Electric Auto-Lite Co., Port Huron, Mich. 

Essex Wire Corporation, Fort Wayne 6, 


Bristol, Conn. 
Dept. EM 252, 


50 Church, New 


Ind. 
General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn 


Hudson Wire Co., Winsted Div., 
Conn. 

Roebling’s Sons Co., 
N. J 


Winsted, 
John A., Trenton 2, 


Rome. Cable Corp., Dept. EM-8, Rome, 
m. Y. 
ee & Son, Inc., Joseph T., Chicago, 
ll. 
WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 


Alden Products Co., 117 
Brockton 64EM, Mass (C) 

American Steel & Wire Co., Div., U. 8S. 
Steel Co., Rockefeller Bldg., Cleveland 
13, Ohio. 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. (ABCTX) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. (ABTX) 

Brand & Co., Ine., William, North & 
Valley, Willimantic, Conn. 

Chase Brass & Copper Co.. Dept. EM 252, 
Waterbury 20, Conn. (BCX) 

Chester Cable Corp., Chester, 
(TX) 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. ¥. (BT) 

Electric Auto-Lite Co., Port Huron, Mich. 
(BCT) 

Essex Wire Corporation, Fort Wayne 6, 
Ind. (BT) 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J, (TX) 
General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. (ABCX) 
— Kords Inc., Box K, New Haven 14, 

onn. 
Okonite Co., Passaic, N. J. (ABCTX) 
Phalo Plastics Corp.. Commercial & Fos- 
ter, Worcester, Mass. (TX) 
Rhode Island Insulated Wire Co., Ine., 
50 Burnham Ave., Cranston, R. I. (AT) 
Riverside Electrical ‘Mfg. Co., 10221 Mich- 
igan Ave., Dearborn, Mich. 

Rockbestos Products Corp., New Haven 4, 
Conn, (ATX) 
Roebling’s Sons Co. 
N. J. (BCT) 
Rome _Cable Corp., 

i a 


North Main, 


New York 


, John A., Trenton 2, 


Dept. EM-8, Rome, 


Royal Electric. Co. Inc., 
(ABT) 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, Il. 

U. S. Rubber Co., Rockefeller Center, New 


York 20, N. Y. 
Victor Electric Wire & Cable Corp., 
Clifton, N. J. (BP) 
Whitney Blake Co., 
(ABTX) 
WIRE, MAGNETIC RECORDING 
See Magnetic Recording Wire. 


Pawtucket, R. I. 


New Haven 14, Conn. 


—S NICKEL. See Nickel and Nickes 
Alloys. 


WIRE and METAL FORMING 
MACHINES 


Nilson Machine Co., 
Conn. 


WIRE CUTTERS & STRIPPERS. 
See Strippers, Wire. 


A. H., Bridgeport 5. 


To communicate with any manufacturer whose name appears 
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in this issue, use READER INQUIRY FACILITY, page 209. 


WIRE FORMS. See Springs, Coil ano 


Flat; Stampings, Metal. 


WIRE, MAGNET 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire and Cotte Co., 25 Broad 
way, New York 4, ee 

Belden Mfg. Co., 1633 W. Van Buren 
Chicago 44, Ill. 

Chase Brass & Copper Co., Dept. EM 252 
Waterbury 20, Conn. 

Electric Auto-Lite Co., Port Huron, Mich 

Essex Wire Corporation, Fort Wayne 6 


nd. 
General ee Co., 
Schenectady 5, N. 
Hudson Wire Co., Winsted Div., 
Conn. 
Rockbestos Products Corp., New Haven 4 
Cc onn, 
Roebling’s Sons Co., 
N. J 


Appartus Sales Div 
+, 


Winsted 


John A., Trenton 2 

EM-8, Rome, 

North 

Warren Wire Co., Inc., Pownal, Vt. (Te 
flon) 


Wheeler Insulated Wire Co., Inc., 1109 
East Aurora, Waterbury 20, Conn. 


Rome Cable C rp Dept. 
ae 


Sprague Electric Co., 307 Marshall, 
Adams, Mass. 


WIRE, RESISTANCE 


Driver Co., Wilbur B., 
Ave., Newark 4, N. J. 


150 Riverside 


Driver- Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., 
troit 8, Mich. 


4445 Lawton Ave., De- 


Jellit? Mfg. Corp., C. O., Southport, Conn 
Kanthal Corp., 3 Amelia Place, Stamford, 


Conn. 
Ney Co., The J. M., 
Conn. 


371 Elm, Hartford 


WIRE SILVER. 
Alloys; Nickel Silver. 


1. 


See Silver and Silver- 


WIRE STRIPPERS. See Strippers, Wire. 


WIRE, TUNGSTEN. See Tungsten. 


WIRING HARNESSES. See 
and Assemblies, Wire. 


Harnesses 


WORMS AND WORM WHEELS. See 


Gears and Pinions. 


WRENCHES, 


Socket, Screw, Keys and Wrenches. 


SOCKET SCREW. See 


YARNS, BRAIDING & SERVING. See 


Fabrics, Insulating. 


ZINC 

Federated Metals Div., 
ing & Refining Co., 
S. 3. e 

New Jersey Zinc Co., 
7 N r. 


‘; 
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MOTOR PROTECTION 


Available now as a combined reprint is the 
recent series of eight articles dealing with 
various phases of motor protection. These 


articles 


tackle the problem of protecting 


motors from overload while providing short- 
circuit protection to wiring. For information 
on how to obtain this and other combined 
reprints, see page 208. 


COMPOUND 


FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


FOR SEALING 


Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers. 


FOR POTTING 


Radio Transformers, Light Units, 
Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, see, pitches, oils 
and minerals for specific applications. Specific data and samples 


will be furnished on request. 


BIWAX CORPORATION 


3445 Howard Street 


SKOKIE, ILL. 


To/CHECK SPEEDS periopicaLLy 
To SHOW SPEEDS continuously 


USE JONES TACHOMETERS 


write for Catalog [ECS 
JONES MOTROLA CORP. 


STAMFORD 


° ee) Sie 


American Smelt 
120 B’way, N. Y¥ 


160 Front, New York 









Engineered to meet 
EXACT requirements 


GLOBAR Brand Ceramic Resistors offer 
advantages of value to designers and engi- 
neers interested in building maximum life 
and dependability into electrical circuits. 
Manufactured to meet exact needs of spe- 
cific applications they provide: 


VERSATILITY in meeting circuit specifi- 
cations. Obtainable in a wide range of 
shapes, sizes and characteristics, these re- 
sistors assure accurate Operation in Circuits 
presenting difficult temperature or voltage 
compensation problems as well as in or- 
dinary applications. 


@ Bulletin R contains use- 
ful engineering data on 
GLOBAR Ceramic Resistors. 
Copies will be supplied 
immediately on request. 


Write Dept. EM 87-116. 





UNIFORMITY—Resistors of good uni- 
formity are produced by tested methods 
under careful supervision and inspection. 


DEPENDABILITY —The one-piece, electri- 
cally-fired ceramic composition will with- 
stand exceptional abuse. Resistance values 
and characteristics are retained over long 
periods of time. 


Engineering consultation is available 
through our experienced engineering staff. 

; rhe c eae 
When requesting information on specific 
resistor problems, complete information 
on your circuit should be furnished. 


GLOBAR 


eramic Resistors 
 CARBORUNDUM 


TRADE MARK 


“Carborundum” and “Globar” are registered 
trademarks which indicate manufacture by 
The Carborundum Company, 


Niagara Falls, New York. 
67-116 
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Regardless of the intricacies of an application, 





you can depend on prompt and thorough 
evaluation by experienced engineers of The SZ 
A. W. Haydon Company. a 





From problem statement through quantity production, the 
specialized know-how of The A. W. Haydon Com- 
devoted to 


pany is expeditiously fulfilling your 


requirements. 
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A. W-RIAYDON 


COMPANY 


2ZZ4NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 
Design and Manufacture of Electrica! Timing Devices 
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@ The Stevens thermostats listed 
e industry. So even if 
evens first. Chan 


thermostats in th 
design, check with St 
satisfy all your performa 


FEATURES 


STYLES 
Non-Adjustable 
Adjustable 
Manval Reset. - - - °° 
Single Pole Double Throw 
Positive Acting : 
Snap Acting 
Open 
Enclosed . --- - 
Hermetically Sealed 
ADJUSTABLE TEMPERATURE RANGE, 


Maximum 


OPERATING TE MPERATURE, Maximum 


DIFFERENTIAL, asm 
Maximum ; 4 
Minimum . 


CALIBRATING LIMITS 
Standard . - °° 
Special 


easured on bimetal 


RATING (Non-Inductive Load) 
115 Volts a.c. - Se ae 
230 Volts a.c. - 

28 Volts d.c. 


ANGLE OF ROTATION, Maximum 


MOUNTING 


VIBRATION RESISTANCE 


CORROSION RESISTANCE 


Standard. - - - - 
Hermetically Sealed 


HIGH ALTITUDE PERFORM 


ANCE . 


SIZE 


* Will interrupt 150 amps. 12 volts d.c. 


an 


ee 
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RINTS - = STEVENS 
proximately half size. hae 0 


e largest line of bimetal 
oblem in thermostat 
s thermostat will 


are just a few from th 
you have an unusual pr 
ces are a standard Steven 
very problems. 


Single Stud See Bulletin See Bulletin See Bulletin See Bulletin 
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F-2003 
Good Good 


Good 


Fair Good Fair 


Good Good 


Good Good 
Excellent 


Good Good 
Excellent Excellent 


Excellent Excellent Excellent 


Excellent Excellent Excellent Excellent Excellent 


Excellent 
See Bulletin See Bulletin 


See Bulletin See Bulletin See Bulletin See Bulletin 
F-2003 L-4079 F-2009 F-2008 


F-2006 L-4144 
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THERMOSTATS COR EQUAL 
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Note: Thermostats shown ap 





You can't beat the combination of the RIGHT horse- 
power, the RIGHT shaft speed, the RIGHT features 
all in one compact unit that you can use RIGHT 
Si ee cel ce te ol Tmo h Mee le MU MeCol st 1 
way to select your power drives because you pur- 
panes el Me ee ilel Meo Me me ol meee hl: 
production, and maintenance departments . . . set 


one unit in place and you're ready to go. 


Master Motors, available in thousands and thou- 
sands of combinations of types and ratings, permit 
you to use a power drive that will add greatly to the 
compactness, appearance, and economy of each of 
your applications . . . a power drive that makes a 
good job better. 

Use Master Motors to increase the salability of 
wa motor-driven products . . . improve the economy 
elite M Teele ath ip Alm meLL Pett tate Ai Sa ml 


horsesense way to use horsepower. 
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makes a 
good job better 





